
ATARI 


Compact 

Operator’s Manual 






Race Drivin' Compact 


Copyright © 1989, 1990 by Atari Games 
Corporation. All rights reserved. 

No part of cliis publication may be reproduced by any 
mechanical, photographic or electronic process, or in 
the form of a phonographic recording, nor may it be 
stored in a retrieval system, transmitted, or otherw'ise 
copied for public or private use, without permission 
from the publisher. 

The game play, all graphic designs, Uiis technical man- 
ual, its accompanying schematic diagrams, and the dis- 
play manual are protected by the U.S. Copyright Act of 
1976. 

This Act provides for substantial penalties for violating 
federal copyright laws. Courts can impound infringing 
articles while legal action is pending. If infringers are 
convicted, courts can order destruction of die infring- 
ing articles. 

In addition, the Act provides for payment of statutory 
damages of up to $50,000 per infringing transaction in 
certain cases. Infringers may also have to pay costs 
and attorneys’ fees and face an imprisonment of up to 
five years as well as fines of up to $250,000 in the case 
of individuals and up to $500,000 in the case of corpo- 
rations. 

Atari Games Corporation will aggressively enforce its 
copyrights against infringers. We will use all legal 
means to immediately halt any manufacrtire, distribu- 
tion, or operation of a copy of video games made by 
us. Anyone who purchases such copies risks forfeiting 
such a game. 


Published by; 

Atari Games Corporation 
675 Sycamore Drive 
P.O. Box 361110 
Milpitas, California 95036 

Printed in the U.S. A 11/90 

Prcxluced by die Atari Games Technical Publications 
Department. 

Technical Writing and Editing: Andrea Dencker 
Illustration and Design: .Mary Ohanessian Sumner 


Notice Regarding Non-Atari* Parts 


WARNING 

Use of non-Atari parts or modifications of 
any Atari game circuitry may adversely 
affect the safety of your game, and may 
cause injury to you and your players. 


You may void the game warranty (printed on the in- 
side back cover of diis manual) if you do any of the 
following: 

• Substitute non-Atari parts in die game. 

• Modify or alter any circuits in the game by using 
kits or parts not supplied by Atari Games Corpora- 
tion. 

NOTE 

This equipment generates, uses, and can radiate radio 
frequency' energy, and if not installed and used in ac- 
cordance with die instruction manual, may cause inter- 
ference to radio communications. It has been tested 
and found to comply with the limits for a Class A com- 
puting device pursuant to Subpan J of Part 15 of Fed- 
eral Communications Commission (FCC) Rules, wliich 
are designed to provide reasonable protection against 
such interference when operated in a commercial en- 
vironment. Operation of diis equipment in a residential 
area or modification to this equipment is likely to 
cause interference, in which case the user, at his own 
expense, will be required to take whatever measures 
may be required to correct die interference. If you sus- 
pect interference from an Atari game at your location, 
check the following; 

• All ground wires in die game are properly connect- 
ed as shown in the game wiring diagram. 

• Tlie power cord is properly plugged into a ground- 
ed three-wire outlet. 

• On games provided widi an Electromagnetic Inter- 
ference (FJdl) ground cage, be sure diat the game 
printed-circuit boards (PCBs) are properly installed 
on the EMI ground cage and that the end Ixiard is 
securely installed with all screws in place and light- 
ened. 

If you are still unable to solve the interference prob- 
lem, please contact Customer Service at Atari Games 
Corporation. Sec the inside front cover of this manual 
for serv'ice in your area. 
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Safety Summary 


The following safct>’ precautions apply to all game op- 
erators and service personnel. Specific warnings and 
cautions will be found in this manual vvlR-rjever they 
apply. 

WARNING 

ProjHrrIy (iround tlie Cranie. Players may receive arv 
electrical shock if this game is not properly grounded! 
I’o avoid electrical .shcK'k, do not plug in the game un- 
til it has been inspected and properiy grounded. Tlus 
game shoukl only be plugged into a groun<le<l three- 
wire outlet If you have only a two-wire outlet, we rec- 
ommend you hire a licensed electrician to install a 
tliree-vvire grounded outlet, If the control panel is not 
properly grounded, players may receive an electrical 
shock! After servicing any jvait on the control ixmel. 
check thiit the grounding wire is firmly secured to the 
inside of the control panel. After you Iravc checked 
this, lock up the game. 

AC Power c;oiinection. Before you plug in the game, 
be sure that the game's power supply can accept the 
AC line voltage in your location 'lire line voltage re 
quiremeni.s are listed in the first chapter of this manu- 
al. 

liisconnect Power During Repairs. To avoid electri- 
cal shock, di.sconncct the game from the .AC power be- 
fore removing or repairing any part of the game. If 
you remove or repair the video display, be verv' care- 
ful to avoid electrical shock. High voltages continue to 
exist even after jx>vver is di.sconnected in the di.splay 
circuitry' and the cathode-ray tube (CRT). Do not touch 
the internal parts of the display wiili your hands or 
with nK'tal cibjects' Always di.sdiarge the high voltage 
from the CRT before sen icing it. Do this after vxiu dis- 
connect it from the {Kivver source. Pirsi, attach one end 
of a large, wcll-msulated, 18-gauge jumper wire to 
ground. Then momentarily 
touch the free end of the 
grounded jumper wire to 
llie CRT anode by slid- 
ing the Wire under the 
anode cap. Wait two 
minutes and do this 
again. 

Use Only Atari 
Parts. To maintain 
the safet>' of your Atari 
game, use only .Atari 
parts when you repair it. 
Using non-Atari parts or 


moddying the game circuitry may be dangerous, and 
could injure you and your players. 

Handle the CRT With Cjirc. If you drop the CRT and 
it breaks, it may implode! Slvatleted glass from die im- 
plosion can fly .six feet or more. 

Use the Proper Fuses. To awid electrical shock, use 
replacement fuse.s which are specified in the pans list 
for iliis game. Replacement fuses must match tlio.se re- 
placed in fuse type, v^oltagc rating, and current rating. 
In addition, the fuse cover must lie in place during 
game operation. 

CAUTION 

Properly Attach /All Connectors. .Make sure that the 
connectors on each printed circuit board (PCB) are 
properly plugged in. Tlic connectors arc keyed to fit 
only one way. If they do not slip on easily, <lo not 
force them. If you reverse a connector, it may damage 
your game and void your vvarranty. 

linsiire tlic Proper .AC l.lnc Frequency. Video 
games manufactured for operation on 60 I Iz line pow- 
er (used in die United States) must not be o]x;ratcd in 
countnes with 50 Hz line power (used in Europe). If a 
60 llz macliine openiles on 50 Hz line jiow'cr, the fluo- 
re.sccnt line balla.st transformer will overheat and cause 
a potential tire liazard. Check tlie product identifica- 
tion label on your machine for the line frequency 
rc-quired. 

ABOU'l NOTKS, OVUTIONS, ANT) 
WzVRNlNGS 

In Atari publications, notes, cautions and warnings 
have the following meaning: 

NOTE — .A liigliliglued piece of information. 

< jAl.'nON — Equipment and/or parts can be damaged 
or destroyed if instructions are not followed. Vou will 
void the vvarranty on .Atari printed-circuit boards, jxirts 
diereon, and video displays if equipment or parts arc 
damaged or destroyed due to failure of following in- 
structions. 

WAU.\I\G — Players and'or tcchmcians can lx- killed 
or injured if instructions are not followed. 
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How TO Use This Manual 


This manual is wriiicn for operators 
and scrv'ice personnel. It 
provides information for 
setting up, driving, test- 
ing, and maintaining 
your Race Drivin’ Compact™ .simu- 
lator. 

Tire manual is divided into the following chapters: 

• Chapter 1 contains set-up and simulator driving 
informat ion. 

• Chapter 2 contains .self-test procedure’s and ad- 
ditional diagnostic tests. The self-test is impor- 
tant in the Racx’ Drivin' compact simulator. You 
can troubleshoot the PC Ixxirds, main circuits, 
and controls using the more than 60 screens in 


the self-test. You should regu- 
larly test the boards 
and controls with 
the self-test to keep 
your simulator in 
p>eak condition ami 
at top earnings. 

Chapter 3 contains the preventive maintenance 
schedule for the .simulator and the repair proce- 
dures, tlowcharts, and troubleshooting tables 
for each control. If you have problems with 
your simulator, use this chapter to troubleshoot 
and to repair it. Be sure to perform the preven- 
tive maintenance tasks to keep your simulator 
in good condition. 

Chapter 4 contains the illustrated parts lists. 
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Operating the Simulator 

To operate your $iniubtor for nwximum income, make 
sure your players know that the simulator is designed 
to be driven like a real car. You should regularly do 
the automated sclt'-tcst and check the controls wiili the 
Control ln]>uts screen in the self-test. By using the self- 
test regularly, you can find and fix problems immedi- 
ately. This let-s you keep your simulator in top condi- 
tion. 


NOTE 

It you are inslathng a now PC board or a 
conlrof in your simulator, go through the 
Sot Controls screen in the self-test. This is 
explained in Chapter 2. 

If you turn on your simulator and you see 
a screen that says /niilal/ze Pot Inputs in- 
stead of the affrac/jort screens, then reset 
the controls by following the instructions 
on the screens that appear. 


Inspecting the Simulator 


WARNING 

To avoid electrically shocking yourself 
and damaging the sirnty/afor electronics, 
do not plug in the simulator until it has 
been inspected and set up for your line 
voltage. 


This cabinet should be connected to a grounded Utree- 
wire outlet only. If you have only two-wire outlets, we 
recommend that you hire a liccasod electrician to in- 
stall grounded outlets. Players can receive an electrical 
shock if the cabinet is not properly grounded. 

Inspect >'Our Rttce Drivin’ simulator carefully to ensure 
that the simulator is complete and was delivered to 
you in good condition. 

Insjsect the cabinet as follows: 

1. Examine the exterior of the cabinet for dents, 
cliips, or broken pans. 

2. Open the .sersicc door. Unlock and open the coin 
doors. Inspect die interior of die cabinet as follows; 

a. Check dial all plug-in cxymieaors on the cabinet 
harnesses are firmly plugged in. Do not force 
coiuiectors together. The connectors arc kc> cd 
so diey fit only in the proper orientation. A re- 
versed connector can damage a printed-circuit 
board (PCB). Tliis will voisl your svarranty. 

b. Ensure that all plug-in integrated circuits on 
each PCB arc firmly plugged into their sockets. 


Table 1-1 Simulator Spccificationif 


1 CharacterUde 

Spectflcaduii | 

1 Power Consumption 

300 W maximum 

Line Fuse Rating 

3 Amps 

line \'(>llage 

102 to 132 \AC 

j Temperature 

5* to C. 

07* to 100* n 

lUimkiity 

Not to exceed 95% relative 

1 Width 

27 l/-t in. (69 cm.) 

j Depth 

40 in. (102 cm.) 

Heiglr. 

79 in. (201 cm.) 

Wfeight 

■150 lbs. (204.5 kg.) 


c. Inspect the power cord for any cuts or dents in 
the insulation. 

d. Inspect the power supply. Make .sure that the 
correct fuses arc instsillcd. Check that the har- 
ness is plugged in correctly and that the fu-se 
block cover is mounted in place. Check that the 
green ground wires are connected. 

e. Insjiect otlier siib-a.sscmblics, such as the video 
display, controls, printed-circuit boards (PCBs). 
and speakers. Make sure that they arc mounted 
securely and that the ground wires are connect- 
ed. 

Adjusting the Glides 

After you move the simulator into loc^tioii, screw out 
the adjustable glides in the base to support it. 

Before you move the simulator, rctraa the glides so 
they are not damaged. 

Control and Switch 
Locations 

Most of the controls are located inside the seat, behind 
the coin door. The only exception is the power on/off 
switch. 

Power On/Off Switch 

Tlie power on/off switch is Irxatcd at the bonom rear 
of the cabinet. 

Volume Control 

The volume control is located behind the upper coin 
door under the seat 

Self-Test Switch 

The self-test switch is located behind the upper coin 
door under the seat. See Chapter 2 for a complete de- 
scription of the self-test. 
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Auxiliary Coin Switches 

.\n auxiliar)' coin switch is iocatcd on the component 
bracket behind the upper coin door under the scat. 
Use the auxiiiary coin switch to giw players coin cred- 
its. 

Coin Counter 

The coin counter is located behind the upper coin 
tloor. The coin counter records the number of coins 
deposited. It docs not count itie credits given by the 
auxiliary' coin switch. 

Setting the Coin and 
Game Options 

The Race Drivin' Cotupact cx>in and game opaoas are 
set in the self-test. Refer to Chapter 2 for tlie recom- 
mended settings and the procedure for setting the 
options. 

Simulator Systems 

The Race Drivin* simulator uses eight PCBs to give a 
realistic look and feel to the driving. Iliesc PCBs arc 
the D.SK PCB, the Multisync (main) PCB, the ADSP 
PCB. the motor amplifier PCB, the audio and power 
PCB (mounted on the power suppl>’ 3.ssembly), two 
PCBs mounted on the steering wheel, the sound PCB, 
and the video display board. These PCBs control the 
simulator soft- 
ware, the video 
display, and the 
controls 

The .Multisync 
PCB, which is 
the largest, 
holds the 68010 
and the GSP 
microprocessor 
systems. The 
68010 system 
contains program R.\.M and ROM. Ilie GSP (Graphic 
Systems Processor) microprocessor system controls the 
video RAMs (\’RA.Ms>. 

The ADSP board and the sound hoard arc mounted 
with the multisync main PCB. The motor amplifier PCB 
is mounted in a heat sink .-is.scmbly located on the 
dnver s left. It controls the steering wheel motor using 
the input from the tw'o boards mounted on iJic steer- 
ing assembly. 


Simulator Driving 

This section describes the features and driving of the 
Race Drivin* simulator. 

Introduction 

Race Drivin’ includes all of the innovative game fea- 
tures that made Hard Drivin* the indusuy^'s first true 
driving simulation game, plus many more new 
features. 

New Features 

Improivd Handling — I'aster microprocessor and more 
efficient .software code provides a now imperceptible 
lag time between control input and .screen gntpliic re- 
sponse. Race Drivin* feels even more like a real cail 

Sew Tracks — The .Super Stunt track will challenge 
even the Ix-st Hard Drisrin* stunt racers. New tests of 
skill include a cork.screw loop, a jump loop, and a 
winding mountain road. 

The autocrass track with a built-in pace car provides 
feedback to hone competitive driving skills. Ihe vec- 
tor-drawn pace car is actually a recorded view of the 
player's Ix-st lap. 

Buddy Race — Two-player sequential race in which 
the computer records the performance of player ot>e, 
and player two races head-to-head against the first 
player and the clock. 

Linked Race — Install a simple cable between wo 

Race Drivin* 
Compact simula- 
tor cabinets, ad- 
just game op- 
tions. and the 
buddy race be- 
comes a true 
head-to-head 
competition. 

Select a Car — 
Players can .select 
from several dif- 
ferent sports cars to suit the race track chosen. The 
Race Drivin* cars are modeled after the perfonnance 
feamres of several svell-known sports cars. Each car 
has its own handling characteri-stics of off-the-line 
quickness, lop speed, and cornering. 

In addition to all of the innovatiorts aimed at llic play- 
er, Atari has also included many improvements that 
w'ill be appreciated by the operator. 
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Testlng tiie Game 


“*n the statistics, and set 
the internal clock. 

If you cannot use the self-test 
because the screen is dark, you can use a DIP 
switch on the main rcB to find the source of the 
problem. If you arc having electronic problems, 
you can chc’ck the state of various signals with the 
LEDs on the main PCB. 


The Race Driviti’ | 

simulator is a com- 
plex machine. To keep it at 
peak efficiency and maximum earnings, you 
should regularly check the controls, R/\Ms, RO.Ms, 
PCBs, and microproces.sor systems. You can check 
all of these when you switch on the self-test. Also 
in the self-test you c;in chc*ck the video display. 
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You should rcsularly check the following screens and 
information. We recommend yoii check these when 
you first set up the simulator, each time you collect 
money, or when the .simulator is not svorking correa- 

ly. 

• Use the automated self-test, w'hich begins automati- 
cally when you turn on the self-test to test the pro 
gram R.^.Ms and ROMs, the video RAMs, color 
R.\Ms, the DSK PCB. the ADSP PCB, and the sound 
PCB. 'lltc test takes alyitit five minutes to run. 

• Check the Control Inputs screen, which you 
choose from the Test Menu screen. This shows the 
voltage input to the Multisync PCB from the steer- 
ing wheel, brake pedal, gas pedal, clutch pedal, 
seat, and shifter. With this information you can ca.s- 
ily check hosv tl»e controls arc working. 


NOTE 

If the control inputs are wrong, your earn- 
ings may drop, s'rjce the realistic driving 
feel is lost 


• Check the Slatlsitcs, Histogram, and Cantes Player! 
by Day anri Hour screens wltich show the statisti- 
cal information about how and when your simula- 
tor is played. 

Table 2-1 shores you what test.s and screcas to use at 
different times and for different problems. 


Tabic 2-1 Using the Self-Test Screens ami Diagnostics 


Problem or Type 

F.xplanadon 

.\utomatcd Self-Test 

When )ou switch on the self-tea. the automated self-tea is performed. Thb ic.a.'i die program 

RAM and RO.M and the PCBs. You can skip the self-tea by turning and holding the key as soon 
as you enter the self-tea. 

If >XHi cannot run the self-tea at all. use the DIP switches to di-ignose the problem. Ttie.-ie arc ex- 
plained at the eixl of tliLs clia(>ter. 

Test Menu 

.•\ppears after the automated self-tea. Seica tests and infonnaiion on ihis scTcen. 

Regular MaintcnaiKc 

Regularly do the following; 

1. Do lire automated .self-Itcd. 

2. Check the Operator Scrvcfts 

3. Crrt to die Control Inputs screert to test the controls. 

Game Set-Up 

When you fira set up )XHir g-mic, do the following: 

1. Do iltc -automated self-tea. 

2. Vfake .sure Ute tijniuctt <»» die Qpwtj/or Sereens arc set correctly for your location, or set to die I 
defaults 

3. Go to die Control htputs screen to tea the controls 

4 Set the clock, if neces-sary, u.sing die Set Time screen. 

Oinlrol Prohiem 

1. Do the Set Controls screens. 

2. If that does not correct the piolilem, go to the Control hiptas screen arid see if the input from 

the control changes as you use the control. ' 

3. Go to Ciiafger 3 and check die troubleshooting ubic and maintenance information for that 
control. 

4. If the .sliifier, brake, clutch, or scat potentiometer Is broken and you cannot fix it inarieduiely. 
but alll want to operate the game, turn off the control circuit in the Disable Broken Controls 
screen. 

Video Display Problem 

1 . Tty the Monitor list Patterns screcas, 

2. If you eaiuiot go iiuo the self-tea or the screen is dark, use the DIP swiicli diagno.aies. 

Electronics Problems 

t . Do the aulomated .self-Ce.a. 

2. Choose the Special PUnettons screen that applie.s to your problems: the GSP, program RO.M, 
ADSP PC Ixrard, sound PC board, or DSK PC board tea. 

Game dock 

Use die JSer T/rwe screen to set the internal game ckick. This time U used in the aatistics screen 
that shows games playetl by tlay ami time and in the schedule for clearing the high score table. 

Cannot Enter the Self-Tea 

Use the DIP switclies ami llie IJlDs to diagnose the problem. These are explained at die end tif 
the chaixer. 
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Entering and Exiting 
the Self-Test 

You <?nter and exit the automated self-test ptocedure 
by turning the self-test switch on or off. The switch is 
located at die back of the upper coin conipanment 
You run the tests with tlie door open so that you can 
press the right and left coin switches to move up and 
down the menus. 

The self-test consists of; 

• five-miruite automated self-test of the ROM, R.\.M, 
the microproces.sor, and the PC boards 

• A Test menu from which you can run specific test-s 
in the event that you receive error messages 


BAD PROGRAM ROM IS BLANK BOX 

VXWVUTSR 

200 ■ Q ■ ■ ■ 

210 ■ U ■ ■ ■ 

ROMS AT 200R AND 210R 
CONTAIN THE SELF-TEST PROGRAM 

PROGRAM RAM OK 


HOLD KEY TO BYPASS SELF-TEST 


Figure 2-T Prognun ROM and R:VM 
Tesl Screen 

It you are running a specific test and turn off the self- 
test switch to e.xit, you may need to proceed thiougli 
all the screens in the submenu and return to the Test 
menu before you return to the attract mode. 

Automated Self-Test 

Wlien you enter the self-test, the simulator automati- 
cally tests the program ROM aiul RAM. die video RtYM, 
the color R.!\M. the DSK PCB, the .\D.SP PCB, and the 
sound PCB. 


NOTE 

If you do not see anything on the video 
display screen, you may have a video 
display problem or a simulator system 
problem. See DIP Switches at the end of 
this chapter to diagnose the problem. 


The automated testing takes about five minutes. The 
results appear on the .screen. Me.ssage.s in red alert you 
to a problem You can run further testing from the Test 
menu. 

If you do not want to w'ait for the sv'stcms and PCBs to 
be tested, you can skip the.se te.sts by turning the igni- 
tion key wliile in the program ROM and RAM screen, 
Figure 2-1. (If the self-test proceeds beyond this 
screen, it will tun its course.) If jou want to exit to ihc 
attract mode, jast nirn the self-test switch off. 


BAD PROGRAM ROM 
PROGRAM RAM OK 
GSP VRAM 0K-9IMPLE TEST 
GSP COLOR RAM OK 
DSK BOARD OK 
ADSP BOARD OK 
SOUND BOARD TEST OK 
SOUND WAVE ROMS OK 

STEERING WHEEL MOTOR TEST OK. SIMPLE TEST. 

a 


TURN KEY TO SELECT TEST MENU 


Figure 2-2 Microprocessor and 
Board Tests Screen 

Program ROM and 
RAM Test 

When you enter sclf-tesi, the simulator tests the pro- 
gmm RO.M and RA.M. The screen in Figure 2-1 shows 
die results of a program RO.M and R.\.M test. 

Ttic top of die screen show's the RO.M test result. The 
numbers on the left and the letters on the top of the 
screen show the locations of the RO.Ms on the .Multi- 
sv’nc PCB. If a white box appears, then the RO.M there 
Ls good. If an empr>' box appears (as shown at 200U 
and 210U), then the ROM there is bad. If nothing ap- 
pears, then nothing was tested there. 

The RAMs arc tested after the RO.Ms. If the R.\.Ms liavc 
no errors, then you see the message Pro.gmm R/IM 
OK. If the test finds an error, then you .see Hnd Pro- 
grttm RAM At widi die bad Ri\M location listed. 

This screen disappears after a few seconds and the 
self-test continues. However, the screen with the re- 
sults of the complete self-test, shown in Figure 2-2, 
sliows die message Ikui Program ROM (or Ikui Pro- 
gram RAM) if it found an error in the program ROMs 
or RA-Ms. 
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Microprocessor and 
Board Tests 

^Vficr checking llie prognun RCM ynd ROM, live ai«o- 
maicd self-test checks the simulator's microprocessor 
and PC boards, It tests the video RAM and color RA.M 
m the GSP microprocessor ss'stem, the DSK board, the 
.ADSP board, and llie sound board Tlie test takes four 
to five minutes. You see the screen in Figure 2-2 when 
the test finishes. 

If the .system or board is good, OK follows the test 
name. If it is bad, the word Zftfc/ precedes the name of 
the board or sy.stcm (except for th-c AD.SP board test, 
which gives more information). If you have a bad sys- 
tem or board, then choose Special functions from the 
Test menu, choo.se the appropriate system or board 
tests from the Sjsec'ial Functions menu, and re.id the 
description of the tests in this chapter. 

Here IS a brief description of each nucroproccssor and 
board test jX'rforiiKd during the automated self-test. 

PROGR.\.M ROM: Described above. 


PRCXiRAM RAM: fJcscribcd above. 

GSP VRA.M: Uses the Simple GSP VRAM Test. (De- 
scribed in the section Multisync Board GSP Tests.') 

GSP COLOR RAM: Uses the GSP Color RAM Test. (De- 
scribed in the section Multisync Board GSP Tests.) 

DSK Board: Tests two ASIC systems, the DSK Prognim 
RA.M, the DSK ZeroPower RANI, and the DSK Program 
ROM. These tests are described in the section OSK 
Hoard Tests. 

jVDSP Board: Tests the ADSP board tnemoiy and tlie 
.ADSP-2100. .Most of the error mc.s.sagcs arc self-ex- 
planatory. (Doer Sot Respond generally indicates a 
missing board.) 

Sound Board: Tests the sound program ROM and 
RANI, the sound board communications ROM and the 
32010 ROM. 

Sound Wave RO.M.S: Test.> the ROMs that have the 
sound waveform data If any are bad. the me.s.sage 
/ic?d Sound Wirte ROMs appears on the screen. 

Steering i^’hcel Motor Test: Perfonns a simple test of 
the steering wheel system. 


t IMCnCMCMT 


1 DCCIIEMEMT 


Figure 2-3 Iiistnietions for Test 
Menti Screen 



TEST MENU 

OfCRATOIt SCREENS 
SET CONTROLS 
CONTROL INPUTS 
MONITOR TEST PATTERNS 
SET TIME 

DISAM.I SROKSN CONTROLS 
SPSaAL FUNCTIONS 


RACE ORIVIN* 


VERSION 1.7 

COPVRIQKT ATARI GAMES 1988, 1989, 199C 


SH>6]24 AM 
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Test Menu Screens 

/Vfter the micropnx'essor and board test Ls finished or 
you bypa.ss it, turn the key to proceed to tfie Test 
menu, "nie Test menu screens let you conduct specific 
troubleshooting in the event of problems. 

Turn the key once to sec a screen that explairvs how 
to select from the Test menu, shown in Figure 2-3. 
Turn the key again to see Uie Test menu, .shown In 
Figuie 2-i. 

.As the .screen shown in Figure 2-3 c.xplains. you use 
the right and left coin ssvitclies :ind the ignition key to 
make a selection from the Test menu. Pressing the 
right or leh coin s^vitch on the back of the upper coin 
door mo\’es you up or down the menu. When the op- 


Coin Option* 


Coin Mode 

3 coins 1 cfsdit 


Figure 2-4 Test .Menu Screen 


MoM M«cli MvKiptiSr 
1 coin ootaits as 1 coin 
Lott Moch MutUpItor 

1 coin coonio •« 1 coin 
Bonus Adder 

No Bonus Adder 


Nit LEFT/RICHr coin ovrilcho* to move UP/DOWN 
Hold ABORT and hit coin swilchoi lo cycio Ihreugh choieos 
HoM down ABORT and turn key to roster* oriBtnol Mltlng 
Just turn key to save this setting and exit 


Figure 2-5 Coin Option.s Screen 
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Table 2-2 Coin Option Settings 


[ Option 

•Available Settings 


1 codn/l credit 

j Coin .Mode 

2 COinVl Liedil ♦ i 


3 coins/] credit | 

1 

•t co:n.\/l credit 


Right Mcch Multiplier 1 coin counts as 1 coin ♦ 

1 cotn counts as 4 coins 
1 coin ctKinLs as 5 coias 
1 coin counts as 6 coins 

1 cotn counts as 1 coin ♦ 

1 coin counts as 2 coins 

No Ixinus acltlcr ♦ 

2 coins give 1 extia coitj 

3 coins giv'c I extra coin 

4 coins gnx: t extra coin 

4 cxiins give 2 extra coins 

5 coins give 1 extra coin 
Free Play 

♦ Mtinufixiurvr'i rwomrrurruied ivtttrigs 


tion you want is wliite. turn llie ignition key to select 
it. The submenus for the specific ic.sts work the same 
way. 

The Test menu, shown in Figure 2-f, is the most im- 
portant screen in the self-test. Use this screen to 
choose specific tests to pinpoint problems ami to set 
the game options. Table 2-4 shows alt the tests that arc 
available from the Test menu. 

Operator Screens 

Choose Operator Scrccms from the noenu by pressing 
the light or left coin switch until this item is white, 
then turn the ignition ke>‘ to select it. 

If you arc in the operator screens and want to go to 
live attract mode, first turn the ke>' to go through the 
remaining operator .screens. When you return to the 
Test menu, turn off the self-test switch. 

The Operator Screens let you set game options and 
monitor the use of the simulator. The choices on the 
Operator Scrceas submenu arc: 

• Coin Options 

• Link Opiioas 

• Game Options 

• Statistics 

• Histogrants of Game Times 

• Error Count 

• Games Played by Day and Hour 


' 6AMB DIFFICULTY 

OMOINAL TRACK DIFFICULTY 
MEDIUM 

DRONE ON ORIGINAL TRACK 
MEDIUM 

AUTOCROSS TRACK DIFFICULTY 
MEDIUM 

DRONE ON AUTOCROSS TRACK 
MEDIUM 

SUPER START TRACK DIFFICULTY 
MEDIUM 

DRONE ON SUPER START TRACK 
MEDIUM 

FREE GAME ON MULTI-PLAYER GAME 
I YES 


Figure 2-6 Game Difficulty 

Coin Options 

Tlie first operator scTeen. Coin Options, lets you reset 

the coin credits (see Figure 2-5). 

To reset the coin options; 

• .Move up Of down the list by iwessing the ligltt or 
left coin switch. blue box indicates which item is 
.selected. 

• Press the Abort button and either coin switch to 
.scroll thiough the settings until you .see the one you 
want. 

• To return to the original settings, press the Abort 
button and turn the ignition key. 

• When through, turn tlie key to exit llie screen. 

The default setting of each option i.s green, 'fhe avail- 
able settings are listed in Table 2-2. 

Tlie Coin Options are as follows; 

• Coin Mode is the number of coins required for one 
credit. 


XXXX TRACK TIMING 
CUSTOM OPTIONS 

INITIAL TIME 

SO MEDIUM 

FIRST EXTENOCO TIME 
44 MEDIUM 

SECOND EXTENDED TIME 

44 MEDIUM 

EXTENDED TIME AFTER SECOND 

45 MEDIUM 

HIT LEFT/RIOHT COIN SWITCHES TO MOVE UPtUOWN 
HOLD OOHN Atom AMO TUAN KIT TO AtSTORC OmCINAl SCTTWO 
JUST TURN KEY TO SAVE THIS SETTING AND EXIT 




Figure 2-7 Custom Game Options Screen 


Ixtft Mcch .Muiiiplicr 
Bonus Adder 
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Tabic 2-3 All Screens Ap|>earing in the Self-Test 


Screen 

Use 

Autotmtted Self Test 

Prf>}{ram R .^1 and ROM 

Tests the program RAM and ROM. 

1 Auiomatcd Self-Tea Res^iJis 

•Shows resulLs of the program RA.M and ROM. VR.A.M, color RAM, MSP DRAM, AD.SP 
PCB, and sound PCB tests 

Test Menu Screens 

Insuuctioivs for Test .Menu 

Information about using the test menu. 

Te-tt Menti 

list of available tests and information yxHi can choose. 

Operator Screens 

Coin Options 

Sets tile coin options. 

1 Came DlfFiajIt>‘ 

Sel-s Inck and drone difficulty. 

Track Timing 

irse preiet game options fust. 

Game Optioits 

Sets the game opltons. controls the high .score tabfe and steering in the attraa mode. 

Sutiaics 

Slxivr's game statistics. 

Histograms 

Shows game histograms, and numlx.T of game.s by lengtlt of play. 

Error Cotini 

Shows die error count from die PC boards. Used by the factory for detxigging. 

Games Played by Day and Hour 

■fhe simulator clock must lie .set correctly to get maximum use from this screen. 

Set Controls 

U.se if you are having any control problems or replace or repair a ainirtil or a PCB. 

Initialize Pot Inputs 

Initializes all ibe simulatiir poientiumeteTS. 

Initialize Steering Untiis 

Sets the steering limits 

Initialize Shifter Limits 

Sels the sliiftei limits. 

Initialize Seat Limits 

Sets the scat movement limits 

Initialize force Brake 

Sets the limit on lire force on die brake. 

Control Inputs 

Check diis screen regiiiaiiy lo make sure your conirtiLs are operating correedy. 

: .Mom/or Test Patterns 

Use these screens to check die iierformance of yxxir video display. 

Color Bars 

Slmws the video display colors. 

Monitor Adjust 

Used for the monitor .setup. 

1 .Monitor llrightne.ss 

Sliows the brightness adjustment 

Grey Scale 

ShowTi the grey scale of the video display. 

B/WDot-S 

Shows convergence aixl foctw <if die video display. 

B;/'w Grid 

Show> Convergence and focus of the video display. 

Diagonal lines 

Shows linearity of the video dispLiy. 

Full Screen Grey 

Shows the c'oloe purity of the video display. 

Full Screen Wltitc 

Shows the color purity of the video display. 

Full Screen Red 

Shows the color purity of the video display. 

Full Screen Green 

Shows the color purity of the video display. 

' Full Screen Blue 

Shows the cxilor iKirity of the video display. 

Monitor High \Oltage Test 

Checks the regulation of tlie liigh voltage to the vidoo display. 

j Scrolling Test 

Cliecks the scrolling mechanism of the GSP microprocessor. 

^ Set Oock 

Set die lime so dial you can get maximum use from the Games Played By Day and 
WoMrscreen and so that the higli score ublc reset occurs at the right time. 

i 

■ Disable Broken Controls 

If yxiu canrKX repair a broken shifter, brake, cUitch or .seat jiotaitiomctcr immedate- 
ly. you can disable Uiat control's circuit so you can continue to operate die game. 
Repair tbe broken control as soon as fKasihle. Use this screen only as a temijomry 

1 

vtiwiirv. 
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Table 2-3 All Screens Appearing in the Sell-Test, Continued 


Screen 

Use 

special Functions 

Use this screen for tests of the controls, PCBs, and microprocessors. 

Multisync Board GSP Tests 

U.se this .“tcTcen if >-ou have a VRAM failure in the automated self-test. 

\T1A.M Simple Tw< 

Checks for bad ATlAMs in ilie GSP niiciot>«>te,vior system. 

\T1AM Vcrif>' Test 

Te.sLs all ihe \TIAM GSP memory. 

\'RAM Omiplele Test 

Completely tests all MLAM. 

O^RAM 

Tests the color RA.M. 

NTIAM Shift Register Test 

Checks tlie VRAM sliifi reguter. 

Multisyiie Board CoiiituLh 

Shows much the same information as tlie Control inpittn screen, but has additional 
tests for ilie steering wheel, sliifter, and line voltage calibration. 

Pots: 8 Bit 

SImiws the gas pedal, clutch pedal, and brake force input to die Multisync PCB. 

Pots: 12 Bit 

Not used 

Steering Wheel 

Use if the steering wheel doe.s not work. See the steering wheel flow chans in Chap- 
ter 3 for infocmaixin alxxil their use. 

Send Force 

Use this test as directed In the flowchan in Chapter 3- 

Sine Wave 

Sends a sine wave force to the motor amplifier PCB. 

5«<[uare Vf^ive 

Sends a square wave force to ilie motor amplifier PCB. 

Triangle Wa\-c 

Use dlls lest as directed in the flowchart in Chapter 3. 

Closed Loop Test 

Sends a force to the motor amplifler I’CB to simulate a .simple .spring. 

life Test 

For faaory use only. 

Duait 

Not used. 

Link Cdnneclor 

Use this screen if the game link does txM work rxirrectly. 

Multis>'ae Board ROM CJiccksums 

Use this test if the program RO.Ms fail the automated self-test. 

Multisync board ZKAM TcsLv 

Clieck Ihe ZRAMs. Use this if all the controls arc operating erraticuUy or die statistics 
ate not kept coneedy. 

ADSP Board Tests 

ADSP RAM .TESTED BY 68010. 
.ADSP PROGRA.\l NfFAlORY 

Use dlls lest if the AD.SP hoard fails the au'omatcd self-test. 

TF.ST .2100. 

ADSP DATA .ME.MORY TEST 

The 2100 runs a standard, complete test on its own program memory. 

.2100. 

The 2100 runs a siaisdard, coiirptctc test on its own data memory. 

2100 Test 

Tests the response of ihe 2100 integrated circuit on the ADSP PCB. 

IRQ Te.-i 

Tests If the .ADSP system can generate IRQs. 

ROM Checksums 

Tests the graphics RO.M.s on the ADSP PCB. 

.ADSP Sfieeial Functinne 

Performs hardw’are diagnosis and oscilloscope test loops for use liy a repair technician. 

Sound Board Tests 

U.se these tests if the .sound board fails the automated self-test. 

.Sound Board Self-Test 

Tests the sound program R.A.M and ROM. COMRAM and die 320 RAM. 

PLiy Sounds 

Choose and liear game sounds. 

Sound Buaid RO.M Chedoaims 

Tests the sound PCB RO.Ms. 

Sound Board Program R/\.\ts 

Tests the sound PCB firogiam RAMs. 

.Sound Boartl Prfigram ROMs 

Tests the sound PCB program ROMs. 

COMRAM 

Tests the sound PCB communication RO.M. 

320 RAM 

Tests the sound PCB .32010 program RAM. 
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• Right Mivh Multiplivr i* ilie luiinber of coia’i each 
coin counts as in the rigltt coin mechanism. 

• i.e/t Mcch Multiplier t.s the number of coins each 
coin counts as in tlie left coin meclianism 

• Bonus Adder lets you choose bonu.s coin.s, no 
bonus, or free play. 

Game Difficulty 

The game difficulty of each tntek and the difficult' of 
the drone car for each track can be set with this screen 
(Figure 2-<)). In addition to settings of eas>', medium, 
hard and very liitrd, cii.stom tuning i.s provided. In the 
Cusfo/n setting, you can choose the actual amount of 
time a drivtrr us given. You can select different times 
for each individual lap in this ojMion. 

The actual times for easy, medium, hard, and ver>' 
hard game difficulty settings are also shown in the cus- 
tom settings. For example, if you have chosen the 
medium setting in OVrme Difficulty, then tlie custom 
screen appears as shown in Figure 2-7. 


NOTE 

Always use the preset Game Difficulty 
settings before yoo use the settings of the 
Custom game options. 


To move and choose in this screen, do the following: 

• To move up or down the list. prc.ss the right or left 
coin switch. 

• To cliange a setting, pre.s.s the abon button and ei- 
ther coin switch. 


Tabic 2-4 Game Option Setting-s 


' Option 

Available Settings 

Champ Lap 

Eas>' 

Medium ♦ | 

Qualification 

Ilaal 

Very Hard 

Steenng During 

Attract Mcxie 

On ♦ 

Off 

Steenng 'X'heel Force 

Ver>- light 

Ught 


Medium ♦ 

Stiff 

1 High .Score Xariv Ojilsot 

Easy going ♦ 

Strict 

i CJcar Uigli 55eore Table 

Don't Clear 
Clear Now 



Clear F.very Week ♦ 

Clear Every 2 Weeks 

. Signs and Gauge.s 

.Miles ]>er Hour ♦ 

Kilonseteis per Hour 

Game T>'pe 

Availalile Soon 

! ♦ .ItofllViSCnirfr'j 


L. _ 


1 


OAMC omows 

CHAMP LAP QUAUPtCATION 
MCIMUM 

STECRINO OUniNO ATTRACT MCOI 
ON 

STCCRINO WHCEL FORCE 
MEMUM 

HtOM SCORE HAMS CIMSOR 
lAEVOOINQ 

CLEAR HMH SCORE TABLE 
CLEAR EVERY 2 WEEKS 
SKIMS AMD QAUOtE 
MiLER PER HOUR 
REVERSE GEAR 

OrSABLEDIMUST PIN SHIFTER) 

OAMETYPE 

HOT LINKCO 

MIT lEFT/RIOKT COIM RWITCHB* TO MOVE UPlCOWN 
MOLD DOWN ABORT AMO TURN REV TO RESTORE ORKMMAL SETTINO 
JUST TURN REV TO SAVE THIS SBTTIHO AMO EXIT 


Figure 2-8 Game Optlon.s Screen 

• To return to the setting that was originally on the 
screen, press the abon button and turn the key. 

• To exit the screen, turn the key. 

You can change an option when it is inside the blue 
box. The default setting of each option is green, 'the 
other sellings are blue when the option is selected. 
CIbe other .settings arc while when the option is not 
selected.) 

Tlie custom game optioas arc explained below. 

• Initial Time Ls the amount of time always given for 
one driting session. 

• First Extended ‘lime is the amount of lime given if 
the driver crosses the finish line Ixiforc the initial 
lime is up. 

• Second Extended Time is the amount of time given 
if tlie driver cros.scs the finish line before the time is 
up on his second lap. 

• Extended Tinw After Second is the amount of lime 
given when the dnver crosses the finish line before 
the lime is up after the first two laps. 

Game Options 

Use the Game Options ssTeen to set the game difficul- 
ty and the operator options as explainesl below, Hic 
.screen is shown in Figure 2-8. 

You operate this .screen the same as Coin Options. 
Pre.ss the coin switch to select an option, and press 
Abort and a coin switch to scroll to the setting you 
want. 'I\irn the key to save the settings and exit. A list 
of the as'ailable settings is shown in Table 2-4. 

llie Game Options available on this screen set the fol- 
lowing: 

• Came Diffictdiy sets the game difficulty for live 
drivers. 'ITie settings arc shown in Table 2-4. The 
custom setting lets you choose Uie actual amount 
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of time the pl;i> ers receive. We siiggcAt you use ifK* 
pre.-vet factory settinR (easy, medium, hard, and 
very hard), not the cu.stom setting. 

• Champ Imp Qualiftcation sets the diflictiliy of qual- 
ifying for the champioaship lap 

• Sleennji Dttring Allracl Afexie allows yoti turn the 
movement of the steering wheel on or off w'hile 
the simulator is in the attmet mode. 

• Steering Wheel I^rceia the amount of force e.\erted 
by the steering assembly motor on the steering 
wheel. 

• High Score Marne Censor controls a jsfognim to cen- 
sor names entered on the high score table. The 
program deletes letters in possibly objectionable 
words in the high score table. 

• Clear High Score Table clears the high score table 
at the time chosen. You can choose not to clear the 
table, clear it now, clear every week, or clear every' 
two weeks, If you choose clear every week or clear 
every two weeks, the table is cleared when the 
simulator Ls turned on after Wednesday midnight 
every week or every .sccortd week. Be sure your 
simulator clock is set correctly so the table clears at 
the right time. 

• Signs and Gauges allows you to choose whether 
the signs and gauges are displayed in kilometers or 
miles. 

Statistics 

Tlie statistics screen is shown m figure 2-9 llie statis- 
tics arc collected front the last time the statistics .screen 
was cleared. Write this information on the statistics 
sheet in the back of this manual to help you maximize 
your profit. 

To tnove to the next screen, just turn the key. To clear 
the .stati.viic-s. press and hold the ahon button and turn 
the key at the same time. 

The statistics the simulator collects are explained be- 
low'. 

• Left Coins shows the number of coins counted in 
the left coin mechanism, 

• Right Coins show's the number of coins counted in 
tlie right coin mechanism. 

• dM.v Corns shows the number of times the auxiliary- 
coin switch (inside lire coin door) is prc.sscd. 

• Idle Mins shows the number of minutes the simula- 
tor has been idle. 

• Actite Mins shows die numlxrr of minutes the simu- 
lator fuis Ireen played. 

• Error Count shows the number of errors counted in 
the erasable memory' If you have more than 75, check 
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Figure 2-9 Statistics Screen 


tl>e ZRAMs with the self-test. Your simulator may need 
service. 

• Total Games shows the number of unique games 
played. 

Bottom Half of Screen 

For the remaining statistics (except for the five entries at 
till- very bottom of the si'rccn), the thiee numbers after 
each entry represent, from left to right: first — original 
track at the beginning, second — autocross track, and 
third — super stunt track. 

• iMfts by Tmck is numbers of laps, completed or not. on 
each track. 

• .Vo A’ Games by Track is the number of times the 
drivers did not get extended giunes on either track. If 
the numbers arc very high, then the gjime difTiojliy 
may be too hard. 

• 1, 2. and X Flay Games by Track is the number of 
additional laps given to drivers if they complete the 
track before the time allotted. These additional laps do 
not need to be completed to be counted. 

• Champ iMps is the number of times drivers qualified to 
race a championship lap. 

• 2 Player Games by Track is the nuntber of games 
played with two players. 

• 2 Player Time (>y Tmck is the average lime of all games 
played w'ith two players. 

• Free Games by Track is the number of free games 
play ed on each track. 

• Total Games by Track show's the number of unique 
gantes for each track, regardless of how many addi- 
tional laps each driver received. 
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• Total Time by Track shows the total time of all 
games for each track. 

• 7'tme by Truck (sec) shows the average total time 
of all games for each track. 

• Games by f 'nr shows the number of games played with 
each type of car. 

• Inst Rpls is the total number of in.stant replasTs. 

• Rpl Abort IS, the times the drivers pressed the abort but- 
ton to cut the instant replay short. 

• Afpf Secs is the total sccoixls the simulator is in the replay 
nKxle. 

• Tcaal Creslits is calculated by multijrlying tlie coins by 
the credit setting you chose in Coin Mode. 

• .-Jrji! Time Per Credit is the average amount of time in 
seconds that each credit gave. 

Histogram 

The histogram .screen shows the length of driving time 
in seconds and the how many times the simulator was 
dris en. The .screen is shown in Figure 2-10. ViVite these 
numliers on the statistics sheet in the back of this man- 
ual to help you maximize NXHir profit. 

To move to the next screen, tvini tl>e key. To clear the 
htstograms. press and hold the abort bunon and turn 
the key at the same time 

Error Count 

Thi.s screen s1k>ws the error count on tin; PC boards. If 
you call Atari Game Cu-stomer Service, the numbers on 
this screen may help Customer Service jsersonnel trou- 
bleshoot TOur problem. 

Games Played By Day and 
Hour 

This screen, illastratevl in Figure 2-11, shows the nuin- 
Iser of games played cver>' hour in each day Tlie infor- 
mation on this screen relies on the simulator clock be- 
ing set correctly. (The clock time is shown on the 
bottom of the Test menu screen. If the time is incxir- 
rcct, follow the iasimciions in the Set Clock section of 
this cltapler to set the clock.) 

Write the .simulator driving information on the statistics 
sheet in the back of this manual to help you maximize 
your profit. 

To clear the screen, press and hedd the abort button 
and turn the key at the same lime. 



Hotd ABORT and t4>m key to clear hlstonraifi 
«f«i«t turn key for next soreen 




Figure 2-10 Histogram Screen 

Set Controls Screens 

If you have problenrs w itli tlie brake, clutch, gas pedal 
or steering assembly use the Set Controls .vcrcens be- 
fore doing any troubleshooting or repairs. The.sc 
screens allow you to set the beginning and ending 
points of the control input to the .Multisync E*CB. Often, 
resetting these points .solves the ptoblem you have. If 
re.sctting does not solve the problem, then check the 
Control Inputs screen, describ^ below. 


NOTE 

The s/my,'a;of rnusf be on for m least 15 
minutes before you use the Set Controls 
screen. If you do not wait this long, the 
brake may not initialize correctly. 


If you repair a control, install a new board, or install a 
new control, go through the Set Control screens. 

Tlte first screen of the Set Controls screens is sliovvn in 
Figure 2-12. 


NOTE 

If you take a control out of the simulator for 
or repair it, go through all the Set Controls 
screens alter you replace it. If you do not, 
the simulator wll not operate correctly. 


After you choose Set Controls, simply do what the 
screens say. You mitsi reset all the controls after you 
stair the scTeetis. Tlie fust screen initializes all poten- 
tiometers in the simulator. 'Ilic next scrcctu initializes 
tlx; limits for the steering a.ssembly, and tlie gas. clutch, 
and brake pedals. The numbers on each screen are for 
factor)' ii.se. 
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MIOMICHT 
liOO AM 
2;0Q AM 
MO AM 
4c00 AM 
MO AM 
MO AM 
TiOO AM 
8(00 AM 
MO AM 
lOdOO AM 
llcOO AM 
HOON 
l.'OOPM 
ScOOPM 
X-OOPM 
4(00 PM 
MO PM 
MO PM 
7MPM 
0:00 PM 
9eOOPM 
lOKMPM 
«f:OOPM 


PIvyMf by Day mA Hotir 
yian Tk** WWd Ttiu Pfl 8M 


HokI AOOfrr wM torn k«y to Moar tabM 
JiMl lam bay (or mN toot fwewu 


Figure 2-11 Games Played by Day 
and Hour Screen 


NOTE 

When you tniUali^e (he brake, (he instruc- 
tions say to 'step firmly' on U)q brake. Do 
not ston^p on (tie brake or gently press it. 
Either ivay sets the brake limits incorrect- 
ly. and drivers will he frustrated when 
they use (he brake. 


Control Inputs 
Screen 

Clieck Uiis screen as pan of your regular maintenance 
to be sure your controls are operating correctly. The 
Control Inputs screen us shown in rigiiie 2-15. 


INITIALIZE POT INPUTS 

TAKE YOUR HANDS AND FEET 
OFF ALL CONTROLS 
THEN TURN KEY 


Figure 2' 12 First Set Controls Screen 


If you Ititve a problem wiiJi a control, first go through 
the Svl Controls screens then check the results on tliis 
screen. If using the Sol Controls screens docs not solve 
llie problem, check Qiapter 3 for troubleshooting and 
repair information about the control. 

Tlic following comrol.s are checked on ifiis screen. 

• llie grtj poriat and the clutch pedal lines show the 
voltage input from the j^edal ixitentiometcns to the 
A.'!? converter circuits on Uic Multisync PC board. 
As you use a pedal, the line length on the screen 
changes, showing the cfwnge in the voltage input 
from the potentiometer. 

• The brake force line naeasures the force wiifi which 
you press lire brake, not the distance it mm'es. A.s 
>'ou pre.ss harder on the brake, the line becomes 
shorter, showing the change in the voltage input 
from the strain gauge on the jjedal To gel correct 
results for tin? brake force, the simulator must lie 
on for at least 10 minutes. 

When tlie line is shortest. Uie input is 0 Volts. When it 
is longest, the input is 5 N’olts. If the line length for the 
gjis. brake, or clutch docs not change, you have a 
problem with pedal. .See Clw[iter 3. 

• Tire left and ijgft/ coin mechanLims, the auxiliary 
coin switch, and tlie abort su iteb are at the bonom 
of tlie screen. .As you u.se the switches, tJie name of 
the pan should change from blue to green. If it 
docs not, check the switch, mechanism, and har- 
ness. 

• The shifter cliecks the switch at each gear position. 
.Move the shifter into each gear, and the shifter jxi- 
sition number should change from blue to green. If 
it does not. sec Chapter 3 for troubleshooting and 
maintenance information. 

• .As you turn the steering MViist.*/ clockwise, the he.xa- 
decitnal number should increase and change to 


CONTROL INPUTS 

— . QAS 

CLUTCH 

— — BRAKE FORCE FF 

LCOtN RCOIN AUXCOIN 
ABORT SWIT^ 

SHIFTER 1 3 

2 4 

STEERINO WHEEL FCE3 CENTER EDGE 


Fijrurc 2-13 Control Inputs Screen 


AO 

FF 
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zero once ever>' nirn. As you turn tlic wheel coun- 
terclockwise. tile nunilx'r should decrease. Evcr>' 
time the steering wheel passes the center jKisition, 
the words center er^ije should change from blue to 
green. 

If the steering rc/jce/ numbers do not change or the 
words cf«/<T oevvrr change to green, sex* the 
table Troubleshooting the Steering Assembly in 
Chapter S for more information. 

Monitor Test 
Patterns 

I se this Item to see the founeen scteetis for checking 

the video display, the color RA.M.s, the G.SP, which con- 

ttol.s the s’ldeo fCAMs (.\"RA.Ms), and the video output 

To move through the screens, pre.ss the com switches. 

• Color Biirs scaeen .shows these colors from left to 
right; white, yellow, light blue, green, purple, ted, 
blue, and grey, If the colors are incorrect, sec your 
video di.splay manual for adjustment procedure.s. 

• Monitor Adjust is usesi to .set up the monitor. 

• Monitor tirigbtness checks the adjustment of the 
vidc-o display brightness. 

• (trey Scale screen shows a while line on the left, 
and a grey scale showing black on the left. 

• Zi ir/A'iX.t screen can be u.scd to check consergence 
and focus. 

• R’^W Crid screen, shows a black background and a 
wliile grid piittein to check com ctgencc. Tlie grid 
lines should be straight svitliin 3.0 mm If you need 
to adjust the convergetic'e. see the video display 
manual includc'd with the simulator. 

• Duigonal tines screen can Isc used to check \ideo 
display linearity. 

• Full Senvn colors test the color purity of the cxrfor 
R-AMs and the display. The test displays a grey, 
white, red, green, and then blue screen, liach 
screen should be a rectangle of color, with no 
curving at the corners and no lines in tlie raster. If 
it does not. see your sitleo tlisplay manual includ- 
ed with the simulator for adjustment procetUnes. 

• Monitor High Vbluige Test screens switch betw'ccn a 
white screen ami a grey screen. If the high voltage 
to the display is regulated properly, the sides of the 
screen will fluctuate alxiut inch from the wliite 
to tlie grey screen. 

• Scrolling Test screen checks the scrolling mecha- 
nism in the GSP. 


Set Clock Screen 

Choose this item if you want to set tlie clock, turn the 
clock on. or turn u off. The clock should lae .set cor- 
rectly so the statistics on the 0 |>craior screen Gcimtt] 
Flayvd by Day and 7t me will be right. 

The time on tlie clock jilso determines w'hen the hi 
score table is cleared. If you set the Clear High Scon 
Table option in the Game Options screen to clear cw, 
ery week or every other week, then the high .sc 
tabic is cleared the first time the simulator is turned oo 
after Wednesday midnight. 

You may need to turn on tlie clock if the simulator 
a prognun crash. Turn off the clock only if you plan 
store the simulator more llian six months. (The do 
lus a lithium batter>’ that should last more than ft 
years in normal use.) 

To turn off the clock, choose Clock Off from the cl 
submenu, .shown in Figure 2-14. To turn on llie c 
choose Start Clock from the menu. In about two 
otKU, the clock .starts. 

If the clock is losing or gaining time, then use Cl 
Faster or Clock Slouer to adjust the calibnition of d* 
clock. 

ClKXise the item you need from tlie menu by using 
ther coin switch Change the setting by turning the 
until you sec the correct lime. 

I 

The items on the clock iT>enu arc explained Ixiow. 

• Exit returns you to tlie Test menu. 

• />tc //o.'os changes the hour setting ahead 

• /«c .t/iim/es changes the minute setting aliead. 

• Inc Seconds changes the secoixl setting ahead. 

• Inc ZJrtvclumges the day of the week (for exa 
Monday or Tue.sday) sening ahead. 

• Inc Month changes the month setting ahead. 


i 


EXIT 

INC HOURS 
INC MINUTES 
INC SECONDS 
INC DAY 
INC MONTH 
INC DATE 
INC YEAR 
FASTER CLOCK 
CLOCK OFF 


DEC HOURS 
DEC MINUTES 
DEC SECONDS 
DEC DAY 
DEC MONTH 
DEC DATE 
DEC YEAR 
SLOWER CLOCK 
START CLOCK 


CALIBRATION: >000 SECS/MONTH 
11:22:21 AM 

MONDAY DECEMBER 10, 1990 


Figure 2- 14 Set Clock Screen 
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• inc Deiio chjirigcs ihc date setting ahead. 

• fne >'crtr changes the year .sening attend. 

• Faster Clock clianges the calibration .setting alietid. 
Each increa.se in the olibntliun setting makes the 
clock ton about 5 seconds faster per mondi. 

• Clock Off turns the clock off. 

• Dec Hours changes the Itour setting back. 

• Dec -U/wrrfes changes the minute setting back. 

• Dec -Vtforrrilychanges the second .setting back. 

• Dec changes the (iiy of the week (for example, 
.MofKlay or Tuesday) setting back. 

• ZJec.lfo/jr* changes the monlli setting back. 

• Dec Zirrfe changes the date .setting back. 

• Dec Kc«r clianges tlie year setting back. 

• Slower dock changes the calibration setting back. 
Each dccrea.se in llie calibration .setting makes the 
clock run about 5 seconds slower per month. 

• Start Clock starts the clock. 

Disable Broken 
Controls Screen 

Use this screen, shown in Figure 2-15, if you have a 
firokcn shifter, brake pedal, or clutch pedal, and c.in- 
not repair it immediately. Before xtiu use this .screen 
U.SC the Set Controls screens and read the infonnation 
about the control in ChajMer 3. 

Distiblc these controls only as a tentfxtrary measure so 
you can continue to operate the simulator If you dis- 
able a control, the reali.stic driving feel of that contn'il 
is lost. Famine’s coiikl dtop. 

If you have di.s;ibled a control, remember to citoose 
UKirkitig after you repair it. 

Special Funclions 
Screens 

Use the items on litis screen, shown in Figure 2-16. if a 
sy-stem or Ixxard failed the program RAM and RO.M test 
or the board and microprocessor test in the automated 
self-te.st. .Also use this screen if you have problems 
with the steering wheel. tl»e slii/ter, or if the clock set- 
tings or the statistics arc erratic. A short summary of 
when to u.se these items is shown in Table 2-5- 

The Special FuncHotui items arc e.xplained below. 

• F.xit returns you to the Test menu. 



Figure 2-15 Disable Broken 


Controls Screen 

• Multisync Board GSP Tests should be used if you 
get the message BmI GSP VTttAf or Bad GSP Color 
RAM in the automated self-test. Tliis screen has six 
tests you can use. 

• Multisync Board Controls gives you most of the 
same information as pres ided in the Control Inputs 
screen plus five steering wheel tests, a line voltage 
calibration .scieeti. additional shifter tests, and a link 
connect test. (All controls are "Multisync board' 
eonifols.) 

• Multisytic Board ROM Checksums should Ixf use<l if 
you get the mas.sage fkui Program ROM in the auto- 
mated self-test. This tests the program RO.Ms indi- 
s idually and shows ilie results on the .screen. 

• Multisytjc Board ZRA-M Tests should be used if your 
controls settings are changing or erratic even 
though you itscd the Set Contreks screen. Also use 
these tests if you suspect the simulator is not keep- 
ing the stati.stics correctly. 


SPECIAL FUNCTIONS MENU 

EXIT 

MULTISYNC BOARD GSP TESTS 
MULTISYNC BOARD MSP TESTS 
MULTISYNC BOARD CONTROLS 
MULTISYNC BOARD ROM CHECKSUMS 
MULTISYNC BOARS ZRAM TESTS 
ADSP BOARD TESTS 
SOUND BOARD TESTS 
DSK BOARD TESTS 


Fijriirc 2-16 Special Functions Screen 
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'raljle 2-5 When to Use the .S|)ecial Function Items 


Mulils>'TK Board GSP Tests 

MuUwjtsc Board Conlixili 
MiiUwjTx: Boartl ROM Checksums 
MultK>TKr Ikurd ZRjVM Tests 

ADSP Board Tests 

Sound Board Tests 
DSK Board Tests 


wlien Co Use 

If yoti see the tnessaRe Bad GSP \'RAM or Bad GSP CoSar BAM irj tl>e automat- 
ed sclf-iesL 

If >x)u tuvx: control ptolslems and/oe game link pioblems. 

If >xiu see the message Bctd Program ROM in tire automated self-test. 

If your controls .settings are changing esen Ihougli you have used Uie Set Con- 
trds screen or if the statistics are not being kept correcily. 

If you see any message other than AOSP Board OK for the Af)SP PC board test 
in die automated sell-test. 

If you see the message Bad Sound Board in the automated self- test 
If >xiu .see the ntiessage Bad DSK Board in llie auCOtmied Sclf-tesL 


• .\DSP Board Tests should be used if >x>u get any 
me.s.sage oihei tiun Al>5P lirratd OK for the .MXSP 
board test in the automated self-test. This screen has 
tltree tests and an ADSP ROM ciiecksuin test. It ;ilso 
has eight "scope loop" tests for factory use only 
since tiiey require .schematics and an oscilloscope. 

• Sound Board Tests should be used if you get the 
message Bad Sound Board in the autontated sclf- 
test. However, iiwriy of the sotmd Ixitird tesi.s me 
for factory use only since they require schematics 
and an oscilloscope. 

• IXSK Board Tests shotild lx used if you get the mes- 
sage Bad DSK Board in the automated sc If- test. Tliis 
screen allows >'Oii to test the OSK ROMs, the OSK 
R.\M. the DSK ZeroPower IGVM fZRrVM). and the 
two .XSIC subsystems. It also has a Sjxcial Func- 
tions screen for factors' quality assurance. 

Multisync Board GSP Tests 

If the automated self-tost repoas bad NTlAMs, choose 
Multisync Board GSP Tests and the screen in Figure 
2-16 ap^xars. 

First run the VR.\M .simple test. It gives the location of 
the bad \TfAMs. If die \TlA.Ms pass tliis test, but j'Ou 
think the .simulator has a bad VRAM, run the \Tl.\M 
verify test. 

• V'/fA.lf Simple Test is the same test that is run in the 
autonulcd self-test. It is run by tlie 68010 through 
the GSP interface arxl detects open or shoned ad- 
dress or data lines or mussing parts. The results ate 
displayed on-screen with a picture showing the 
VRAM seaion of tlie .Multisync PC board. The good 
parts are shown in green and the bad parts arc 
shown in ted. If an entire section appears in red, 
the problem may be with a buffer associated wuh 
iliai section. The test takes about 30 .seconds. 

• VRAM Verify Test is a cxmiplete memory test nin by 
tlx GSP. ‘liie results arc reponed on the screen like 


in tlie simple test. "Hie test takes alxui three min- 
utes to rtin. 

Since the verify test is run by the GSP program in 
the VRAMs, a single bad NTlAM can cause the GSP 
program to crash. When this hapixns, the 68010 
microprocessor reports that all the VRAMs tire bad, 
allhough probably only one VRAM is bad. You ' 
must run the VR.\M complete test (de-scrilxd be- 
lot\) to find out which VRAM is bad. 

It the VRAM verify lest fails, but the VRAM simple j 
lest shows the VRAMs arc good, you should run ’ 
the VRAM complete test. ! 

If llie verify lest runs and ie|>OfLs tltat ihc VR.VMs | 
arc good, then the VRAMs should be good. 

• VK/LM Complete Test is a complete memoiy test run \ 
by the 68010 through the OSP interface. Because ] 
the 68010 runs the test, a single bad VRAM does 
not cause the test to rejxtrt all the VRAMs arc bad j 
(as it does the verify test). 

Any \RAMs that arc had are shown on the MTeen 
at the end of the test. This test takes at least 22 
minutes to nm. 
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Figure 2-17 GSP Tests Screen 



Rioe livin’ Coinpad 


Self-Tes* 


MULTISYNC BOARD CONTROLS 
EXIT 

POTS: 8 BIT 
POTS: 12 BIT 
STEERINQ WHEEL 
QUART 

LINK CONNECTOR 
tl 



Figure 2-18 Multisync Board Controls 
Screen 

• Tes! \ 7tAM for nU-pUty Urrors checks for video dis- 
play problems. 

• Color R.\.\S if, che SI me test that ts pcfforme<l in the 
autonvated self lest. It tests the color RAM and re- 
ports the results. 

• VkAXi Shift Ki'jihler Test checks the shift register part 
of the s ideo R.\.Ms. 

Multisync Board Controls 

lliis screen provides more infoniuition about the con- 
trols iluin is shown in the Control Inputs screen The 
items on the screen aie tlescrilx'd below and shown in 
Figure 2-18 After >x>u choose any item on this screen 
and go to that item, you can return to this screen by 
turning the key. 

• The Pots: S Bit .sr recn has the same inlortnation as 
the Control Inputs screen. Thi.$ screen appear in 
Figure 2-19. It shows tlx* voltage inputs from the 
control potentiometers to the A/D converter cir- 
cuits. As you use a control, the line on the screen 
changes as the voltage input changes. If the line 
docs not change, .see the information about that 
control in Chapter 3. 

The Brake Force line sltows the force on the brake 
pedal. As you push harder and harder on the 
brake, the lirre should disapp>car. 

0 Volts appears as no line or a short line on the 
screen, and 5 V'olls appears as a line halfw'ay across 
the screen. 

• Pots: J 2-Bit scrc‘cn is not u.sed 

• Steering Vittvl screen submenu is explained below 
and shown in Figure 2-20. 

• Duart does not apply to this simulator 

• Link C’owwcctor tests the RS232 channel u.sed to link 
tu’o simulators together 


Figure 2-19 Pots: 8-Bit Screen 

Steering Wheel Submenu 

Cse these item if you have a problem with tfie stt*cring 
assembly. The screen is shown in Figure 2-20. You will 
need to read the section Steering .As.sennbly in Chapter 
3 to find out how to use the tests. 

To move through the menu and the screeas, u.se the 
coin switches. To exit a .screen, push both coin switch- 
es down. 

• Exit returas to the .Mnllisync Board Controls screen. 

• Send Force sends a steady force to the motor am- 
plifiei PCli. See Figua* 2-21. 

• Sine Ufwrt' .sends a sine wave force to the motor 
ampliher PCD. This screen ls similai to I'igure 2-21. 

• Square Vl'ate sends a square wave force to the mo- 
tor amplifier PCD. This screen is similar to Figure 
2 - 21 . 

• Triangle Waie sends a triangle wave foae to the 
motor amirlifier PCB. This screen is similar to Fig- 
ure 2-21. 


r STEERING WHEEL 
EXIT 

SEND FORCE 

SINE WAVE 

SQUARE WAVE 

TRIANGLE WAVE 

CLOSED LOOP TEST 

LINE VOLTAGE CALIBRATION 

OPTO TEST 

LIFE TEST 



Figure 2-20 Steering Wheel 
Submenu Screen 
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Race nriviji' CooijXKt 


SEND FORCE 

PRESS INC TO INCREASE 
POSITIVE FORCE 

PRESS DEC TO DECREASE 
POSITIVE FORCE 

HOLD KEY TO EXECUTE ^0000 


TO EXi'n PRESS INC AND DEC 
AT THE SAME TIME 
OPTO READ: OOBA 

OPTO POSITION: 0008 

1 CENTER EDOE 


Fijjiirc 2-21 .Send Force Screen 

• Closwi Uwp TviS reads the steering wheel position 
and sends a force to ihe motor ampliher PCB to 
simulate a simple spring. 

• Life Test is a test for factory use only. 

CAUTION 

Do not use the Life Test It is used only 
in tho factory (or testing of potentiome- 
ters. If you leave the simulator in this tost 
for a tong time, you can destroy the po- 
tentiometer on the steering assembly. 


Link Connector Test 

Use tliis test if you ha^ c a problem when linking two 
simulators together. This test resjuires a special test 
connecior j>Kigge<l into the Link Connector on the 
game. 



The special test connector is a female DB-25 with 
pins 2 and 3 connected together. Contact Atari 
Games Customer Service on how to obtain a test 
connector. 

Tlte test results arc displayed <in color) as shown in 
Figure 2-22. 

Multisync Board ROM 
Checksums 

ntis screen cltecks the Multisync PC board program 
ROMs for errors. Use thi.s test if you have a bad pro- 
gram RO.M message in the autotnated self-test or you 
suspect program RO.M failure. To exit this .screen, 
turn the key. 

'X'hcn the checksum test i.s complete, a he.xadecimal 
number follows each RO.M as shown in Figure 2-22. 
Tlte first two digits in each hexadecimal numtx'r c'stn 
he any number, but die last two digits must be the 
ones shown in Figure 2-23- 

Multisync Board ZRAM 
Test 

lliis test checks the non-volatile R.A.M where the sim- 
ulator stati-siies and control set-up value.s ate kept. 
Check the ZRA.Ms if you ihitik the statustics arc incor- 
rect. Also use this test if the control settings are 
changing, even though you have recently set them 
with the .9i?/ Controls scTeens. 

11 the simulator loses ixiwet or is reset while it is in 
this test, then the statistics and the control .settings 
will be lost. If this luipixas, u.sc the Set Conuols item 
fiom the MultLsync menu to reset the controls. The 
statistics cannot be restored. 


LINK CONNECTOR TEST 


INTERNAL TEST 

channel a 
CHANNEL A 
OUART IRQ 

EXTERNAL TEST 
CHANNEL A RS232 
UNK SWITCH 
OREEN > PASS 
RKO > PAIL 

THIS TEST REQUIRES A SPECIAL TEST COHNECTOR 
PLUGGED IHTO THE UHK CONNECTOR OH THE CAME, 
THE SPECIAL TEST COHNECTOR IS A FEMALE 0S-2B 
WITH PIMS 2 AND 3 CONNECTED TOGETHER. 

CONTACT ATARI GAMES CUSTOMER SERVICE ON MOW TO 
OBTAIN ONE. 


PROGRAM ROM CHECKSUMS 


LOC. 

CHKSUM 

EXPECT 

LOC. 

CHKSUM 

EXPECT 

200R: 

At02 

XX02 

210R1 

8101 

XX01 

ZOOS: 

B704 

XX04 

210SI 

7700 

XX03 

200T1 

7*06 

XX06 

210TC 

4208 

XX08 

ZDOUi 

3808 

XX08 

210U> 

0207 

XX07 

20OV) 

2210 

XX10 

210VI 

5008 

XX09 

200W] 

0000 

XXXX 

210W> 

OOOO 

XXXX 

200X1 

0000 

xxxx 

210X1 

OOOO 

xxxx 

20OV2 

0000 

XXXX 

21 ov: 

0000 

xxxx 


XX « DO NOT CARE 


Figure 2-22 Link Connector Test Screen 


Figure 2-25 ROM Chcckiuiin.s Screen 
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x\DSP Board Tests 

Use this item if the ADSI’ IK) board fails llie micropro- 
cessor and board tests performed in the automated 
self-test. 

When you select ADSP Board Tests from the Test 
menu, the screen in Figure 2-24 apjsears. Hie items on 
the scTeen arc explained below. 

• £.v// renirns to the Test menu. 

• ADSP RAM Tested OSOlOxcsts, the memory on the 
ADSF IK) lx>ard. Tlie 68010 on the MulUsync PCB 
test the ADSP program memory', the ADSP data 
memory’, and both ADSP out]>ut buffers. Tlic mem- 
ory te.sts are the standard, complete tests but arc 
run at the 6801Cys bus speed, which is slower than 
that of the 2100. 

• ADSP Pi'ograni Memory' Test 2100. is a standard, 
complete memoiy test run by the 2100 on it own 
program memory. Since the test program must re- 
side in memory, a bad program It^.M may prevent 
the test from running. However, because the pro- 
gram memory is divided into two banks, the test is 
divided into two pans. 

The program to test the upper bank is nin from the 
lower bank, the program to test the lower Iwnk i.s 
run from the upper bank. Unfortunately, the 2100 
always starts operating from a specific addres-s in 
the lower bunk nierefore, the lower bank must be 
operating to the extent that it can execute a JU.MP 
instruction to tlic upper bank. 

These tests 0 |>er.ile solely with program memory; 
they do not require that any data memory be ojx*r.i- 
tional. 

• .'\DSP Data Memoty Test is a standiird, comjslete test 
run by the 2100. It operates solely with program 
memory and docs not require rluu any data memory 
be functional. 

• 2100 Test checks the response oi the 2100 integrat- 
ed ciraiit on the ADSP PC board by copying daui 
from one location to another using a 2100 program. 

• IRQ Test checks if the .AD.SP can generate imernipts 
for the 68010. 

• ROM Checksums tests the graphic RO.Ms on the 
ADSP PC board. When the checksum test us com- 
plete a hexatlecimal number follows each RO.\l as 
shown in Figure 2-25- The first two digits in each 
hexadecimal number can be any number, but the 
last two digits must be the ones shown in Figure 
2-25. If the last two numbers arc different, then the 
ROM is Ixul or it is not on the board. 

• ADSP Special Functions performs hardware diagno 
sis for use by a repair technician. 



ADSP BOARD TESTS 


EXIT 

ADSP RAM • TESTED BY 68010. 

ADSP PROGRAM MEMORY TEST .2100. 
ADSP DATA MEMORY TEST .2100. 

2100 TEST 

IRQ TEST 

ROM CHECKSUMS 

ADSP SPECIAL FUNCTIONS 


Figure 2-24 ADSP Board Tests Screen 

Sound Board 

Use these tests if the soutKi PC lx>ard failed the micro- 
processor and board te-sis in the automated self-icsi. 

If ilie sound PC board failed the test, sclca this item 
from the Test menu and Figure 2-26 appears. .Many of 
the tests require an oscilloscope and scliemalics. Tlicse 
arc indicated on the list below. The tests are explained 
Ijelow. 

• ZivrV returns to llie Test menu. 

• Play Sounds takes you to the Retjuestinn Sound 
Screen. Follow the instnictions on the .screen to 
bear tl>e simulator sounds. 

• Self-Test check.s the -sound program ROM and R-VM, 
CO.MR.A.M, and 320 R.A.M. 

• SD ROM Chixksums tests the RO.Ms holding the 
wav'cform data. The screen appears m Figure 2-27. 
It shows tlie ROM location, a liexadecimal numlxrr, 
and the results of the tc.st for each ROM. The result 
will be one of the following: 

.Vfr-Nothing is loaded in that socket. No ac'tion 
is required. 

The ROM is bad. 

OA— llte RO.M is OK. 

PROG DEV - — The ROM is a program develop- 
ment RO.M. 

320 Stveep — Runs a program in the sound PC 
board 32010 to generate a sme wave .sw'ccp from 
20 to 9 K1 It (requires oscilloscope). 

320 7rr«e— Runs a piognvm in the soutnl PC board 
32010 to play a tunc. 

Program ROM — ^Tests the sound EK) board program 
RO.vi.s with the .sound PC Ixxard 68000 and report.s 
the results on the screen. 
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ADSP ROM CHRCKSUMS 


AOSP II 

CHKSUM 

EXPECT 


DRIVER ADSP 

SN: 

oooo 

xxxx 

.2L. 

NONE 

art OK! 

7423 

XX23 

.OL. 

10K 

lOKt 

A924 

XX 24 

.1L. 

101. 

9M] 

OOOO 

XXXX 

.2H. 

NONE 

a^tOK: 

9021 

XX21 

.OH. 

10H 

lOHi 

0022 

XX22 

.1H. 

1DJ 


XX 

■ DO NOT CARE 


L 




j 


Figure 2-25 ADSP ROM Checksums 
Tests Screen 

Prc/gram R/i-U — ^TcMs the sound PC boiirtl pr«.>gr-.»m 
RAMs with the sound PC board 68000 and reports 
the results on the screen. 

Tests the sound PC board communica- 
tions Ri'VNl with the sound PC bo;ird 32010 and re- 
ports the results on the screen. 

J20 RAM — ^Tc.sts the sound PC board 32010 pro- 
gram R.\M with the sound PC board 68000 and re- 
ports the results on the screen, 

fJ-O Test — Flashes the Test IT.D with the sound PC 
board 68000. 

DAC Romff^ -WtUcs to every DAC value with the 
sound PC board 68000. The sawtooth frequency is 
about 60 Mz Crequire-s o.scilloscopc). 

DAC 250 Hz — ^'X'ritcs to every founh DAC value 
wiili the sound PC Iward 68000. nie sawtooth fre- 
quency' IS about 250 Hz (requires osciIloscop>c). 


r SOUND BOARD TESTS 


EXIT 

LEO TEST 


SELF-TEST 

DAC RAMP 


SO ROM CHECKSUMS 

DAC 250 HZ 


PLAY SOUNDS 

SA COUNTER 


320 SWEEP 

SB LATCH 


320 TUNE 

320 TONE 


PROGRAM ROM 

320 IRQ 


PROGRAM RAM 

320 DAC RAMP 


COMRAM 

320 DAC ONES 


320 RAM 

320 SBLOCK 


SOUND SOFTWARE VERSION 3a> 
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Figure 2-26 Souiul Board Tests Screen 


5/1 Cbrotfer- -Creates an oscilloscope loop for the 
sound address counter (requires oscilloscope). 

SB Creates an o.scilloscope loop for the 

sound block latch (requires oscilloscojie) 

520 Tone — Plays a sine wave tone created by the 
32010 (requires oscilloscope). 

520 IRQ — Generates interrupts with the 32010 
which the 68000 on the sound board recognizes 
(requires oscillosco|x;). 

520 DAC Ramp — ^Thc sound PC board 32010 ram|>s 
the DAC (requires oscilloscope). 

520 DAC Ones — ^The sound PC Isoard 32010 writes 
walking ones through the DAC latch (requires os- 
cilloscope). 

520 SBLOCK — ^I'he sound PC board 32010 writes 
increasing addresses to the Sound Block Ditch (re- 
quires oscilloscope). 

DSK Board Tests 

The DSK board is part of Uie Driver Speed Kit and tur- 
bocharges tJie simulator. '1111? DSK board features: 

• extra R.\M for storing player races 

• extra non-volatile R.\M for remembering the Cham- 
pionship Lap 

• extra ROM 

• two separate ASIC systems for increasing the perfor- 
mance level of the simulator 

iTie D.SK Board Test screen is sho'vn in Rgure 2-28. 

• DSK ROM Checiaums KMs the KO.Ms on the DSK 
board, 

• DSA' ZRAM test the additional non-volatilc RA.M 
used for storing the race of the Challenge Lap 
champion. 



SOUND BOARD TESTS 

SOUND WAVE ROM CHECKSUMS 


6SA 

FFFF 

NL 


55A 

1FC2 

OK 


45A 

F800 

OK 


30A 

4313 

OK 


20A 

5190 

OK 


5A 

IFSS 

OK 


65C 

F029 

NL 


55C 

DFCO 

OK 


45C 

31 3B 

OK 


30C 

6A35 

OK 


20C 

FFFF 

NL 


5C 

7eC8 

PROQ DEV 



Figure 2-27 Sound Board Sound Wave 
ROM Checksums 
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DSK BOARD TISTS 


DOT 

DSK ROM CHECKSUMS 
DSK ZRAM 

ASIC St VITAL SICNS 

ASIC 61 IRQS 

ASIC SI INTERNAL RAM 

ASIC 61 EXTERNAL RAM: SIMPLE TEST 60 SECS 

ASIC 65 VITAL SIGNS ^ , 

ASIC 66 CHECKSUM 
ASIO 66 INTERNAL RAM 

DSK SPECIAL FUNCTIONS 

^ J 


Fijpirc 2-28 DSK Roarcl Test Screen 

11k* reni^iining tests on the menu (ASIC Slxxxx, ASIC 
65x.\xx, and DSK Special I'unclions) arc msed by tlie 
factory for quality testing. 

LEDs on the 
Mtillisync PCB 

The LEDs (light-emitting diodes) on the Multisync PCB 
sliuw you the status of \'arious signals on the Multi- 
sync PCB. Using ilie LEDs, you can check signitLs from 

Table 2-6 


variou-S circuits going to the 68010 processor, llte slate 
of the signals is indicated l>y llie LEDs which flash or 
.stay lit. 

Figure 2-29 shows the location of the LEDs on the 
Multisync PCB. Table 2-6 shows the possible status of 
the LEDs, with an explanation of what they indicate. 

DIP Switches 

It you tty to enter the self-test, but nothing appears on 
the screen, use the DIP switch tests. Use the informa- 
tion from these diagnostic teats to liclp >x)u find the 
prolslem. 

Before you Isegin with these following tests, be sure 
that the problem is in the simulator hardw-are, not in 
the video display. If you have a completely dark 
.screen, check the following: 

• Do you have power to the sidco display? 

• Aie the sideo display’s filaments lit? 

• Do you have high voltage to the video display? 

If the answer to any of these que.stions is no, tiK-n jxhi 
have a problent in the video ^splay. Check the video 
display service manual included with your simulator 
for suggested procedure. 

If you are sure that the problem is not with the video 
display, then tiy the DIP ssvitch diagnostics shown in 
Tabic 2-8. 'Ihese tests isolate various ICs and .systems 
for troubleshooting. The results of the tests are indicat- 
ed by the .MultisyrK PC board LEDs or on the video 
display screen. 

LED Status 


LED 

Indicates 

Status 

Run IJ.D 

State of 68010 lULT .^gnal. 

On wlK-n 68010 is running. 

QlTwhen 68010 processor is ntx running. 

FUisbitig at 2 Uz if iJu- 68010 cannot run. Ohe watchdog 
and dock must be running.) 

(The Run LED is on in game mode.) ; 

DTACK LED 

.State of 680]0 DI'ACK (data acknowledge) signal. 

On when the 68010 processor i.s running anti the liming cir- 
cuit is probably ojieniling. 

FUuhtfi at 2 Hz when the 68010 processor cannex run. (The 
watchdog arvd processor citx'k must be lunmng.) 

(Tlie DTACK LED is on m game mode.) 

Clock LED 

State of the 68010 procc.ssor clock .signal. 

On when the g.imc board is on. 

Q^if the processor clock .signal is stuck high or low. 

IRQS lED 

State of all 68010 intemipts. 

On in the game mode. 

Cf^fin hardware diagnostic mode and the early part of self- 
lest. 

Ct/Jfif no intcriu|xs are cxetirring or any interrupt signal is 
.■aiit'k low. 

1 
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Ending the DIP Switch Tciiling 

1. Take the jumper the DLAGN test points. 

2. Put a jumper momentarily across the RKSKT test 
points. 

Tlic DIP switch settings are on in the top position 
when the .\Iulti.svnc PCB is in the simulator. 


Setting the DIP Switches for the Tests 

1. Put a jumper across the DIAGN test points, shown 
in Figure 2-29. 

2. Select tlte diagnostic test you want to use with the 
DIP .switch settings. 

3. Turn on the self-test switch. 

't. Put a jumper momentarily across the RESET test 
points, shown in Figure 2-29. 

Changing to Another DIP Switch Test 

1. Change the DIP switch settings. 

2. Pul a jumper momentarily across the RESET test 
poinLs, .shown in Figure 2-29. 


OTACK LEO 


Rne 

Pofnl* 


Otsgnotac 

POlTiU 


oiPSwtk^ 


Figure 2-29 Switch and LED Locations on the Multisync PCB 
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Sc«'-T«« 


'lype of Test 


Uncleared Waidxlu}} 


Cleaticd W'atchdog 


Tes LEDs 


Test Prx^grarn ROM 0 


Test Menu RAM 0 


CiSP Communications 


Retl Screen 


Green ScTcren 


Blue Screen 


GSI* .MeiiK)r>- Fill 
GSP VR,VM Mrrify 


ROM Tes Loop 
R.\M Test Lrxtp 


MSP Interface 
MSP Auto Inclement 
MSP Interrupts 
MSP DRAM Verify- 


Table 2-7 Using the DIP Switches 
Purpose and RcsuIls 


Watchdog. Test Program Kt)Ms, Test Menu RiVMs, and LED Teste 
Puts the 6^10 in a loop. Does trar clear tlie waichclog counter. ‘Fbc X X 
program RAM does not neetl to work. If the watchdog is woiking. tlie 
run IJ.D, DTACK LED. and IRQs LED na.^ii at 2 Hz an<l the dock LED 
Is on. 

Puts the 68010 in a loop. Clears die sviitcLukig cotmter. The program X X 
Rj'\M docs not need to work. If the watchdog is working, the tun LED, 
clock LED, DT.\C.K IJ.D and IRQs LED arc on. 

Tests the test LEDs. The iwogram RA.M tiofs not need to w'oik. If die XX 
test LEDs ate working. ilie>’’ flash at 2 Hz. 

Tests RO.M 0 H and 0 L which hold the test program. (This te.si takes X X 
about 5 setxmds ) LED I and LED 2 flash togedver if lioth ROMs arc 
gcxxl. If RO.M 0 L is bad. LED 1 di)e.s nnt fla.di. If RO.M 0 H Is bad. 

LED 2 docs not flasli. 

Teste RAM 0 H arxl 0 U which run the test menu. (This test lakes .X .X 

alxxii 5 seconds) LED I and LED 2 lla.sli together if Ixxh RA-Ms arc 
good. If RAM 0 L is bad, LED 1 does not flash If RA'l 0 H is bad. 

LED 2 does not lla.Mi. 

GSP Tests 

Tests if die 68010 can communicate with the GSP, wliich pmxliKVs X X 
ihe video. If the OSP responds, the IJ.Ds flash together. If the GSP 
does wor tesixmcl, IJ.D 1 and 2 flash alternately. 

Produexs a red screen from the color RAM. regardless of GSP VR.V\l X X 
input. Use th»s to check the red video ouii>ute. 

Produces a green screen fmm Ihe color RAM. regardless of GSP \'RAM X X 
input. i:.Me this to check the green video ouijiute. 

Produces a blue screen from lire color RAM. regardless of GSP VR:\M X X 
injiut. Use this to check the blue video outputs. 

Docs a vcr>’ slow GSP inenxiry lill jo you can test the pixel scanner. X X 

Perfoints the GSP VTLVM exTifj- test. (This test is also in the self-test.) X X 

ROM and RAM Teste 

The results are dteplajied on the screen X X 

’I'he results arc displayed on Ure .screen X X 

M.SP Teste 

Tests the MSP interface. Results are displayed on Ihe screen. X X 

Teste die .MSP auto-incremcni. Results are displayed on the -screen. X X 

Teste die MSP inienupts (lR(Js). Results arc displayed on die screen X X 

Perfexuw the .MSP OR/VM verify test. (This test is also in dre .self-iest.) X X 

Tlic results arc displayed on the .st.rec-n. 

Bus Error Test 

The DTACK timer times out aivd generates a bus enor (BERR) signal. X X 
Tire re.sulte are displayed on the screen. 


' Swlich Settings 

3 4 5 6 7 8 

: 0 0 0 0 0 0 


0 0 0 0 0 1 


0 0 0 0 1 I 


0 0 0 1 1 1 


0 0 1 I I I 


0 11111 


0 I I I 1 0 


0 1 110 0 


0 1 10 0 0 


0 1 0 0 0 0 
I 0 0 0 0 0 


1 0 0 0 0 I I 
1 0 0 0 I I I 


10 0 111 
1 0 1 1 11 
1 1 1 1 I 1 


111110 


11 110 0 


J-On; X^lJocsuTt Mattty. 
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Maintenance and 
Troubleshooting 


This chapter includes mainte- 
nance, tepitir, and troubleshoot- 
ing information for your Race 
Drivin’ Compact simulator. 

In the simulator, the hardware and sofrware are 
closely related. If you are having problems with a 
mechanical assembly, always keep in mind that 
your. electrical connection.s may not be good or 
you may have an electronic problem. To deter- 
mine what kind of problem you have, alw'ays use 
the self-test screens as recommended for each 
jxirt. 


Tlie first pan of the chapter in- 
cludes a schedule for simulator 
maintenance and inspection, a 
table with general troubleshooting information, 
and a table of the voltage levels and test points on 
the PCBs. The ie.st of the chapter is arranged in al- 
phatx-tical order by the name of the pan or con- 
trol. Under each part are maintenarree procedures, 
troubleshooting tables and flowcharts, and repair 
procedures for the pstn. 

All exploded parts illustrations are printed in 
Chapter 4, Illusimied Parts Lists. 



I 





.Main'.cruorc .mil Trtv.iblr'.Jinocim; 


Rife IVii in" (linifUft 


Maintaining and 
Inspecting 

Preventiw maintenance includes inspecting, cleaning, 
lubiidting, and tightening hardware Perform the pre- 
ventive maintenance regularly so you can keep tlie 
simulator in top conrlition, a%oid problems, an<l maxi 
mize your carning^ Pieveniiw maintenance tasks atid 
interv^rls ate shown in Table 3-1. 


Tor the best performance from your Pace Unvin’ Com 
pact .simulator, maintain your simulator according to 
the times shown in Table 3 l. Instmctioas for perform- 
ing these tasks is e.xplaincd in the section about that 
control :n this chapter. You may want to perform Uicse 
tasks more often if the simulator is heavily used. 

Table 3-2 shows the correct voltage lesels to varitaus 
PC boards and the lest points for Uiose sxzltage les els 
Low voltages to PC boards may cause problems witb 
the controls, with the videx} display, or in driving. 


Table 3-1 Maintenance and Inspection Items 


P-art 

Wtien to Check 

What to Check and Maintain 

1 

All Contn^s 

Evety’ month 

Use die Cortrrv/ /ript/fs screen to clicck the inputs from the conuols 
to the Multisymc PCB. 

Com Mechanism 

Every 6 months 

Clean. 

Pedals 

Every 3 months 

Grease links, check that the potentiometers arc tight. 

Interior Components 

Every 3 months 

clean. 

Ke>‘ Switch 

Evety 3 months 

Lighdy oil the spring and shaft. i 

Shifter 

Every 3 months 

Grease ball bearing and shifter partem. Check that the body of the 
swvchcs arc rxx cracked. .Make sure the switches arc tight on the 
shifter. (Do not overtighten the .screws on the .switciies.) 

.Steering A-vientbly 

Every 2 mnotlus 

Go through the Sef f'onlrnif .screens to adjust the steering aruembly 
.settings for Isell wear. 

Pul oil in die ball bearing. 


Table i-'Z V'oltagc Inputs and Test Points on the Siinidator l*CHs 


I’C.B 

Voltage 

Test Points 

Source and Furpo.se 

Main 

+510.1 VUC 

+5V2 

+5 V Switching Power Supply 

.^Uin 

+1510.6 \TX: 

♦ 15V1 

Regulated and supplied by the APU l>CB. 

Used by the 12-bit A/D convener and runs the +12 VDC regulator. 

.Main 

-22 VTJC 

-22V1 

Utuegulaced and su(i]>lied by the .APU PCB. 

Runs the -5A' regulator. 

Main 

+1210.5 \Tx: 

♦ 12V1 

Regulated and conves from the +15 \T)C supply. 

Used by the 12-bit A/D corivertcr and the sound PCB. 

Main 

-510.2 \TX; 

-5V1 

Regulated and comes from die unregulated -22 VDC supply. 

Used l>y die 12-bit A/D converter and die sound PCB. 

.•UDSP 

♦ SNTX: 

i5\T or *^V2 

Regulated and supplied from the .MuIUsjtv; PCB through the interface cable. 

Sound 

♦5 VTx; 

♦ 5V2 

Supplied and regulated by the Multisync rcB through the sound power cable. 
Used b>‘ the logic ciraiiuy. 

Sound 

*12\TX: 

105B Pin -1 

Supplied and regulated by the Multisync I’CB through the sound power cable 
by the analog circuitry. 

Sound 

-5\TX: 

5R Pin 4 

Sufj{>lied and regulated by the Multisync I’CB through the sound power cable. 
U-s^ by die aiulog circuitry. 

Sourxl 

+5 VDC 

+3V2 

Supplietl ami regulated by die MultisyrK PCB through the interface cable. 

Souixl 

-15 VDC 

t05B Pm 11 

Supplied by the APU PCB dmiugh the Multisync PCB. 

Used by the 12-bst D/A converter on the .sound PCB 

APU 

♦ 13\'1>C 

See sehcmadcs 

Used by the coin counters and the audio amps on the APU PCD. 

APU 

-14\T)C 

See schenulics 

Used by aixlio amps on the APU PCB. 

A1>U 

-22\TX; 

See schenudes 

Used by the .Multisync PCB. 

APU 

*15\TX: 

.See .schetnalici 

Regulated; u-sed tiy die Multisync PCB. 
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'I’abic 3-5 Troubleshooting ^VU Controls 

l*fot >leni Solution 

All coniroU cJo no< respond or respond crraticiUy. 1. Go diiough ihe Set Controls xr<xns In the self-test 

2. Have >'ou tecetuly inMalled a new PCB or new controls? If so, go 
through the Set Controls screet« in tJie self-test. 

5- Check the ZRAMs in die self-test for errors. 

4. The simulator may have lost power dunng a 7.RAM test. Go 
through the Set Controls screen in the self-test. 


Table 3-J i-s the first of ten troubleshooting tables in 
this chapter. U.se tliis table if all of your controls arc 
acting erratically or not responding If only one control 
is not working, go to the section about that control 
and read Ihe troubleshooting informatiojt there 

Coin Mechanism 

llie coin mechanism sliould be cleaned evet>' three 
months, 

Maintamiiig the Coin 
Mcchanisni 

1. Turn off the pow'cr to the g;ime. Open the upper 
coin door. 

2. Open the gale on the door covering the magnet. 
I'se the blade of a screwdriver to scrape away any 
metal filings collected on the magnet. 

3 I-or a thorough cleaning, wash the coin mechanistn 
in hot so,tpy water, t.’.se a tooilibiusli to remove 
any stubborn build-up of residue in the coin path. 

•». Dry the coin mechani.'.ni with compressed air. 

5. If yoti do not want to use water, bush the loose 
dust off with a soft Isrush and scrub the residue in 
the coin path with a toothbnish. Blow all the loose 
dust and dirt out with comprcs.scd an 


NOTE 

Never lubricate the CG,n mechanism with 
oil or grease. 


Dashboard 

Generally you do not need to remove the dashbosird 
to work on the controls. You can work on the key 
switch, shifter, and steering assembly without remov- 
ing the dashboard. To remove ihe.se controls from tlve 
cabinet, .sec the section on that control for infoTiruition. 


Removing the Dashboard 

1 . Turn off the jsower to the game 

2. Remove tlie three umperproof .screws and wasliers 
in tin.* c\>vcr plate of the steering wheel. Take off 
lire steering wlicel and cover plate. Sec Figure -i-2. 

3- Open the back service panel. Remove the nuts on 
the six carriage holts through the Ixjltom of the 
cabmcc shelf and push tire carriage bolts through 
the cabinet shelf. 

• 1 . Also remove the nuts on the two carriage btslis 
tlirough the front of the dashtx>ard. These bolts 
have spring nuts on them and you caniwi push 
them through the cabinet. 

3. Disconnect the key .switch liarness, abort button 
harness, and shifter harness fioiii the simulator har- 
ness. 

6. In the front, remove the four low crown nuts on 
the side carriage bolts. Remove the carriage bolts. 

7, Take the dashboard off the game. 

Iiistalliiig the Dashboard 

1. Put the dashboard on the cabinet Push tire har- 
nesses through the cutouts 

2. Loosely install the carriage Ixilts and low-crown 
nuts on the sides of the dashtx^ard. 

Go to the back of the cabinet and in.siall the fender 
washers and nuts on the carnage bolls on ihe front 
of the dashboard. 

4. lasen the ocher carriage bolts tlirough the bottom 
the rlashlxrard and put the washers and nuts on 
I hem 

5. Connect the key switch harness, abon button har- 
ness, and shifter harne.ss to the simulator hari'.ess, 

6. Tighten the low-crown nuts on the sides of the 
dashboard. 

7. Put on the .steenng wheel lirstall the three tamjxrr- 
pnxsf .screws and washers ihrougli the center cov'cr 
plate 
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Interior Components 

All the components in the interior of the sirnuhitor 
should be cleaned evert- three months litis ini'hules 
the I’C'.lis, the power sujiply and the video display. 

Cleaning the Interior 
Components 

I'ertorm the following procedure to clean the compo- 
nents inside the oibinet 

1. Open the rear service door and the top service 
dot^r. 


WARNING 

Turn off the AC power, but do not unplug 
the power cord before cleaning ins>de the 
cabinet. The power cord provides a 
ground path for static voltage that can be 
present on the cleaning tools. 


2. Use a vacuum cleaner with a soft long-bristled 
brush attachment or use a soft-bnstlcd paint brush 
to remove loose dirt and dust accumulated on the 
itvside of the cabinet. Be sure to clean the power 
su|>ply. PCB assemblies, and video display thor- 
oughly. 


CAUTION 

Bo extremely careful v/hen cleaning the 
electrical components inside the cabinet. 
Do not touch the electrical components 
with any solid object other than the soft 
bristles of the vacuum attachment or 
paint brush 


Key Sivitch Assembly 

Table 3 t Itsts what can go wrong with the key switch 
a.vsembly. 

Oiling the Key Switch 
Assembly 

Oil the key switch spring and shaft when turning the 
key switch becomes difficult, or when the key 
sc^ueaks. 

1. Turn off the power. Kemovc the back sersice door. 

2 Remove the nuts and washers on tlie caiiiage bolts 
that hold the key switch a.sscmbly on the dash- 
board. Take die key switch chU of the game 


5. Lightly oil the shaft and sjMing of tlic key switch. 
See Figure 4-5. Check that the spring is not bmken. 
If It IS, then replace the spring following the proce- 
dure under Repairing the Kv}' Switeb. 

4. Replace the ke>- switch in the da.shboard. Put the 
nuts and waslieis on the carnage bolts that hold 
the key switch on the dashlroard. Tighten the nuts 

Replacing the Spring in the 
Key Switch Assembly 

II nothing happens when the key turns, and there is 

no resistance to turning, you may ntnid to replace the 

spring 

1. Turn off die power. Remove the back .service door. 

2. Remove the nuts and sva.shers on the c-arnage bolts 
that hold the key .switch assembly on the dash- 
board Take the key switch out of the game. 

3. Remove the retaining ring from the back of the key 
switch case. See Figuie 4-5. 

4. Loosen the sockel-liead screw on the brass actuator 
with a 3/32-inch /\llen head wreiKli. 

5- Rcmocc the other retaining ting inside the case. 
Pull out the key. Take out the brass actuator, the 
old spring, and the nylon washer. 

6 Put liiliiuni grease f.Man Games pan no. 107029- 
001) on the housing where u touches the shaft. 
Vi'ipe off the excess grease 

7. Put one end of the spring into the hole in the side 
of the case. 

8. Push the .shaft back into the case far enough to 
mount the spimg on the shaft. You may base to cut 
the legs of the spring to the correct length so that 
they do not interfere with the operation of the 
switch assembly. 

9. Pul the bnuss actuator into the ease with the actua- 
tor pill facing the key and opposite the switch. 
Catch the free end of the spring under die pin 
Push the acluator and the nylon washer onto the 
shaft 

10. Push the shaft ihiough the ca.se and install the two 
retaining rings. 

11. Adjust the actuator on the shaft until it is parallel to 
the roller on the switch, 

1 2. When the actuator is against the uise opposite the 
.Nsc itch, the key should be s-crtkal. If die key is not 
veriii'-.d, turn it until it is. Tighten the setesv on the 
actuator. 

13. L’se a piece of a iiianila folder or any other flat ma- 
terial about .015 inches diick to adjust the switch 
distance Hold the actuator against the side of die 
■assembly with the flat piece of material Isctwccn 
the actuator and the switcli. The switch should 
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press against the material. 'I'igliicn ilie screws on 
the .switch to hold it in place. 

Release the actuator. Check the setting. NMren you 
turn the actuator against the switch, the switch 
should click but not Ire pressed all the way to the 
switch body. 

1-i. Replace the key .switch in the ckishboard. Put the 
nuts and washers on the carriage bolts that hold 
the key switch on the dashlxxtrd Tighten the nuts. 

Tigliteniiig the Screw in the 
Key Switch Actuator 

If nothing happens when the key turns, and it turns 

more than 90®, you may need to lighten the screw on 

the actuator. 

1. Turn off the jxiwei Remove the Ixack service door. 

2. Remove the nuts and w-ashers on the carnage Ixslts 
that hold the key switch assembly on the dash- 
hoanl. Take the key sAc itch out of the game. 

Adjust the actuator on the sliaft until it is parallel to 
the roller on the switch. See Figure •»-5. 

1. When the actuator is against the ca-se opixjsite (he 
switch, the key should lie veitical If the key is not 
verxtc-al, turn it until it is. Tighten the screw on the 
actuator. 

5. t :.sc a piece of a manila folder or any other Hat ma- 
teiial alxiui .015 inches thick to adjust the switch 
di-statiix*. Mold the actuator against the side of the 
assembly with the flat piece of material between 
the actuator and the switch. The switch should 
press against the material. Tighten the screws on 
the switch to hold it in place. 

Release the actuator. ChcKk the setting, ^^'hen you 
turn the actuator against the switch, the switch 
should click but not be pressed all the way to the 
switch both’. 

6. Replace the key .switch in tin? dtishlxxird. Put tltc 
nuts and washers on the carriage bolts that hold 
the key .switch on tin' dashboard. Tighten the nuts. 


Replacing the Switch on the 
Key Switch Assembly 

Replace the switch if the key tunv; but nothing hap- 
pens and the problem is not the spring, the atluator. 

or the connection.s The key switch assembly is shown 

in Figure -f- 5. 

I Turn off the p>ower. RenKsve the back service door. 

2. Remove the nuts atxl washers on the carnage bolts 
that hold the key switch assembly on the dash- 
Ixiard. Take the key switch out of the game. 

3. Remove the two Phillips-head screws that hold the 
snap-action switch on the key switch as.sembly. 
Take off the switch. Take the harness off the 
switch. 

•f. Install the switch on the assembly, but do not tight- 
en the screws, llic roller on the switch should fate 
the brass sw itch actuator. 

5. Loosen the screw on the hra.ss actuator. Adjust the 
actuator on the shaft until it is parallel to the roller 
on the .switch. 

6. Vi llen the actuator is agaitot the case ojiposite the 
switch, the key .should lie vertical. If the key is not 
vertical, (urn it until it is. Tighten the screw on the 
atluator 

7. L'se a piece of a manila folder or any other flat ma- 
terial about .015 inches thick to adjust the .switch 
distance. Hold the actuator ag;.iinsc the side of the 
assembly w'lth the flat piece of material lietween 
the actuator and the switch. The switch should 
press against the matenal. Tighten the screwts on 
the sw itch to hold it in place. 

Release the actuator, t'hcck the setting. When you 
turn the actuator agam.st the switch, the switch 
should click but not be prc.s.scd all the way to the 
switch body. 

8. Put the harness on the new switch. Connect the 
black W'iie to the C {or COM) tenninal, and the 
w hite w ire to the NO terminal. 

9- Replace the key switch in the dashboard. Put the 
nuts and washers on the carriage bolts tliat hold 
the key switch on the dashboartl. Tighten the nuts. 


Tabic 3-4 Troublc.shooting the Key .Switch 


Problem 

.Solution 

Key does not return U> center when turned and 

The actuator screw may be loose or the spring may need to be re- 

it his no rtwisUtKe 

placed. 

Key turns more that 90°. 

The actuator is loose; tighten the screw on tlic actuator. 

Key turns, but nothing happens. 

Check the snap-action switch, switch connectors, actuator location, 
ami iiantess eonneciiotu. 

Key squeaks when turned. 

Oil the shaft ancl spring. 
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Pedals 

The construction for all the pedals js vers' similar. The 
main difference is that the brake has a strain gaiijitc 
and connector bonded to the pedal. The strain sau^c 
transmits information alxmt the force on the brake to 
the Multisync PCB. The gas and clutch pedals ii.se po- 
tentiometers to transmit position information to the 
Multis^mc PCB. 

If the Gas or Clutch Pechil 
Does Not Work 

Before you do any repairs, always perform the Set 
CofUrvls scTccns in the self-test; then try the pedal to 
see if this corrects the problem. If that does not repair 
the problem see Table 3-5, TroiMeshoontig the Gtn 
and Clutch Pedal and follow the flowchait m figure 
3-1. 

If you must repair the clinch, but you c-annol do so im- 
mediately, disable the clutch circuit. (Vou camtot dis- 
able the gas pedal circuit.) If you disable the clutch 
circMit, drivers am only use the automatic transmission 
mode. 

To disable the clutch circuit, go to the Disable liyoken 
Controls screen in the self-test and choose broken for 
the clutch. Disable the clutch oniyjs a temporars' mea- 
sure. Repair the clutch as .soon as possible since this is 
an es.sential pan of tf>e game 

If the Drake Pedal Does Not 
Woi’k 

If you have problems with tfie brake, make sure the 
siimilaior lias been on for at least 10 minutes. The 
brake may not work right if the simulator has not been 
on long enough. 

Before you do any repairs, always perform the Set 
Controls screens m the self-test but only after the simu- 
lator has l>ecn on at least 10 minutes. Trv' the brake to 
see if this corrects the problem. 

If that docs not fix the problem, .see Table 3-<j, Iron- 
Ideshooting the Brake Pedal, atxl follow the flowchan 
in Figure 3-2. If \x)u decide you must check the strain 
gauge, follow the procedure in Testing tlte Brake Ped 
at Strain Gauge and Bonding section 

If you must repair the l>iake, but you cannot do so itn- 
inediaiely, and you want to continue to use your 
game, disable the brake circuit. VCIicn yxiu disable the 
brake, a screen appears Iscfote each race which tells 
each driver that the brake docs not work; if he wants 
to slow down, he should take his fix>t off the accelera- 
tor 

To dis^ible the brake circuit, go to the Disable Broken 
Controls screen in the self-test and choose broken for 


tfie brake. Di.sable the lirake only us a tem|>c>rary nieu- 
sure. Repair the brake as soon as possible, since this is 
an essential part of tlie game. 

Greasing and Checking the 
Pedals 

Grease the pivot shafts every three months with multi- 
purpose white grease (.3tari Games part number 
178027-001). 

1. Turn off the power to the simulator. 

2. Take each pedal assembly out of Uie simulator. Re- 
move the two button-head and two tamperproof 
screws and washers holding the assembly in the 
cabinet. L’nscresv the two screws holding the gas 
pedal to the floor if you arc removing the gas and 
brake pedal a.s.sembly. 

See Figure -1-6 for the brake and ga-s pedals and 
Figure 4-7 for the clutch j>edal 

3. Full the assembly forward and di.sconnect tlie ped- 
al harncss(cs) from the simulator harness. 

•t. Put white grease on the pin holding the lower and 
upper links together. 'X’ork the grease around on 
the pivot shaft. 

5- Check the pans of the pedal to make sure they arc 
working correctly. Check and tighten (if necessary) 
the nuts on the links and the scresv at the end 
of (lie pecUil shaft. Tighten any other screws tliat 
have come loose. 

6. Install the assembly m the cabinet. .Attach the pedal 
harness to the simulator harness. 

7. lasiall the screws and washers. 

Replacing a Pedal 

Replace a pedal only if tlve pedal or the jiectd shaft is 
broken. If (he peckil is wobbly, lighten the sc^ew that 
holds the petkil in the pivot shaft 

Removing a Pedal 

1. Turn off the fxswer to the simulator 

2. Take the pedal assembly out of the simulator by rc- 
mos ing the two button-head screws and two tam- 
perproc^ screws and washers holding the assembly 
in the cabinet, l.'nscrcw the two serws holding the 
ga.s pedal to the floor if you are removing the gas 
and brake petlal a.ssembly. See Figure 4-6 for the 
brake and giis |X’cUil.s and Figure 4-7 for the clutch 
pedal 

3. Pull the assembly forward and discontKcl the ped- 
al harness(cs) from the simulator harness. 

4 Remove (Ik? lower link if jou are working on the 
clutch or the gas pedal 
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5. Ki'iitovc the hex-head screw that holds ihe pedal 
on the shaft. Pull off the pedal. 


WARNING 

The springs will pop when you take off 
the pedal. Keep your fingers away from 
the springs 


Installing a Petl;il 

If you arc in.stallm^ a brake pedal, do not ntstall the 

pins in the connector or put the tie wrap on tire petkil 

until the pedal i.s io-stallecl in the assembly. 

1. Before you put tlie pedal in the as.seinl>ly. turn the 
pivot sftaft so the hole in the pivot shaft with the 
sejuare cut-out around it is pointing! towards the 
front of the assembly. See the detail in figure 4-6. 

2. Make sure the spring(s) arc luxiked over the spring 
anchor shaft. Hook a screwdriver through the 
springs from the back of the assembly to hold them 
in tension. This makes it easier to mscit the pedal 
through the spnngs and into the hole in the pi\oi 
.sliaft. 

With the springs held in tension, insert the pedal 
into the pivot shaft. 

3. Put the hex-head screw into the end of the {^>edal 
in the |>ivoi shaft. 

■ 1 . Grease the pin that holds the lower and upper 
links together. 

5. .Mtach the lower and upper links together with the 
pm. Set the upper link so it is 22“ ckxkwise ftom 
vciiical 

6. If you have installed a brake jtedal. pul the tie 
wrap on the the pedal .shaft to hold the %vircs in 
place. 

Insert the pins into the connector. 

7. Put the assemhlj- in the game. Connect the |XxLil 
hamessfes) to the simulator harness. 


S. Install the screevs and washers that hold the assem- 
bly m the eabinei 


NOTE 

Enter the self-test and go through the Sot 
Controls screens because you replaced 
the pedal Otherwise the simulator will not 
wa'k correctly. 


Replacing a Spring 

Replace the pedal spnngfs) if they arc weak, broken, 

or sprung. 

1. Turn off the power to the simulator. 

2. Take the pedal assembly out of the simulator by re- 
moving the two button-head and two tamperproof 
screws and wa.slK?rs holding the assembly in the 
cabinet. If you are working on the brake and gas 
assembly, remot e the screws holding the gas pedal 
to the floor. Sec Figure 4-6 for the brake and gas 
pedals and l-igure 4-7 for the clutch |xxlal 

3- Pitll the assembly forward and disconnect the ped- 
al harne.ss(es) from the simulator harnes.s. 

•i. Reiirove the lower link if you are working on the 
clutch or the gas pedal. 

5. Remove the hex-head screw that holds the pedal 
on ihc shaft Pull off the pedal. 


WARNING 

The springs will pop when you take off 
the pedal. Keep your fingers away from 
the springs. 


6. Take the pedal .a.s.sembly off the front metal plate 
by removing the four nuts on the carriage bolts. 

7. Remove the bumper shafts, spring shafts and sup- 
port sltafis, which hold the assembly together. 


Tabic 3-5 Troulrleshoothig the Clutch or Gas Fedal 


Problem 

Solution 

Pedal does not work or works enatkally. 

1. Perform tlie 5e/ Controls sacens in the self-test. 


2. Follow live flowchart in Figure 3-1 to And the cause of the problem. 


3 Check the connccUoos. 


4. Check the voltage levels to the Multisync I'CB. See Table 3-3. 


5. If >ou had disabled the pedal circuit, but the pedal assembly is now 


repaired, choose uorktngon the Disable Broken Controls screen. 

Pedal does not return. 

1. Check the springs and bearings. 


2. The springs may l>e hmken or weak. 

Pedal Is wobbly. 

1. Tighten the nut at the end of the pedal shaft. 
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8. Replace the spring(s). If the |x;d:it lias twxi springs, 
replace boili of them. 

9. Lubneaie the pivot shaft with multi-purpose grease 
Ix’forc you put it liack into the assembly. 

10. Assemble the shafts in the pattern shown in Figure 
4-6 for the gas or brake |sedal or l-igurc 4-7 for the 
cUiich pedal. If you has'o distssembicd the brake 
pe<lal. fje sure to put the large brtike bumper and 
bumper shaft on the liottotn. 

11. Install the pedal a.v.sembly on the front meuil plate 
with the four nuts and washers on the carriage 
bolts. 

12. Before you pul the p>cdal in the a.ssembly. turn the 
pivot shaft so the fiolc in the pivot shaft with the 
square cut-out around it is pointing tosvards the 
front of the a.s.sembly. Sec the detail in Figure 4-6. 

13- Make sure the spring(sj arc hooked over the spring 
anchor shaft. Hook a screwdriver, or any other 
long thin piece of metal, through the springs from 
the back of the as.scmbl>' to hold them in tension. 
"Itii-s makes it easy to mseit the pedal througli the 
springs and into the hole in the pivot shaft. 

With the springs held in tension, insert the pedal 
into the pi\ol shaft. 

1-1. Put the hex-head screta- into the end of the pedal 
in the pi\oI shaft. 

15 If you are working on the clutch or gas pedal, 
grease the pin that holds the links together. 

16. .Attach the lower and upper links logetlter with the 
pm. Set ihe upper link .so it is 22® clockwise from 
vertical. 

Tighten the jam nut ort the lower link on tb«.> pivot 
shaft. 

17. Pul the xcsembly in tlic game. Connect the pedal 
hamcssfc.s) to the simulator harness. 

18. Install the .setews and w.ashers that hold the assem- 
bly 111 tlie cabinet 

Replacing the Clutch and 
Gas Pedal Potentiometers 

Do not replace a potentiometer until you have per- 
formed the Set Cotunds screens. Check to .sec if that 
solves die problem. If not, follow the llowchart in Fig- 
ure 3-1 to make sure that the potentiometer is the 
problem. 

1. Turn off the jxrwer and unplug the game. 

2. Take llie pedal as.scmbly out of the simulator by rc- 
mos ing the two button-head screws and two tam- 
perproof .scrcw.s and washers holding the as.sembly 
in the cabinet. Remove the two .scrcw.s that hold 
the gas jredal to the floor of the simulator See Fig- 


ure 4-6 for the brake and gas pedals and Figure 4-7 
for the clutch pedal. 

3. Pull the assembly forward and di.scx.>nncct the ped- 
al hai ne.vstes) from the simulator harnes-s 

4. Take the wires off llie fXJtcniiomctcr. 

5. Loosen the j:im nut on the upper link on the po- 
tentiometer .>lr;ifi. Remoxe the upper link 

6. Loosen the 1/2-inch nut on the potentiometer shaft 
and remove live potentiometer. 

7. Install the pocentiomcier so the key is in the key 
slot at the top. the terminals (loint to the back <rf 
the assembly, and the flat of the shaft is lacing up. 

8 Solder the wires onto the potentiometer in the or- 
der shown in Table 3-7. 

9. Irvstall the assembly in the simulator. Connect the 
irecLil hamessfes) to the simulator harness. 

10. N’ow switch on the self-test and go through the Set 
CoiilntU -screens. 


NOTE 

Enter the se/f-fe5f af)d go through the Set 
Conirols screens because you repaired the 
pedal assembly. 


Testing the Brake Pedal 
Strain Gauge and Bonding 

If you have brake problcncs. .see the flowchart in Fig- 
uie 3-2. If nccc-ssary, do the following tests to check 
the strain gauge and strain gauge bonding. 

1. Put an ohmmeter across pins 1 and 2 of the brake 
harness connector. If the ohmmeter docs not mea- 
sure 350 ii ± lOMi, the strain gauge is Ixid or tlie 
connection is bad. Replace tJte brake jsccLil and the 
strain gauge. 

2. If the ohmmeter does mexasure 350 fl ± J0%, tl»en 
check the bonding. .Attach a digital volt-olunmeter 
to pins 1 and 2 and have someone pic-ss hard on 
the brake. 


NOTE 

Use a sensitive ohmmoter to check Ihe 
change in resistance since the change is 
only about 1 Ohm 


If the resistance does not change as tlte pressure 
on the brake pxrdal changi?s, then the bonding has 
failed and you must replace ihe brake pedal and 
the strain gauge. 
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Figure 3-2 Brake Pe<lal Is Not Working or Is Working Erratically 
and You Have Tried the5e/ Controls Screens 


Tabic 3-6 Troubleshooting the Brake Pedal 

Problem Solution 

Brake docs not work or is working erratically. 1. Go ihrotigh the SW Controls screens in the self-test, 'fhe simulator 

mixsi be on at lea.st 10 minutes before you do this. 

2. Follow the flow-chart in Rgure 5-2. 

3. Check ihc brake force on Ure Control Inputs scrcca As you press 
down on the brake, the line sliouk! disa^rpear in relation to how 
much force you arc putting on the iKake. 

4. Check the harness connectloiw, 

5. Check the strain gauge as described in Testing the Strain Gauge 
and Bonding 

6. Check the voltage level to the Multts>Tic PCB. Sec Table 3-3- 

7. If die brake was not working, and you disabled the brake circuit, 
but now lire brake is repaired, go to the Disable Broken Controls 
screen and choose uorilng. 

Pedal is wobbly. Tighten the nut at l]>e end of Uie |>edal sltaft. 
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lablc 3'7 Pedal Potentiometers Harness 
Connections 


Potentiometer 

Terminal Wire 


Gas Pedal 

Top 

Red 


Center 

Wliile 


Buiioni 

black 

Clutch Pedal 

Top 

Red 


Center 

Yellow 


Bottom 

Black 


Replacing the Brake Strain 
Gauge 

It you lu\c iCAted llie Muin sauRc and arc sure that 
the g;uii;c or tiK? lx>ndins is bad, you ituist replace the 
brake pctlal wiili the strain gauge already attached 
since S|X'cial bonding techniques are nxiuiretl Follow 
the steps in Ktypltitiag ihc Drake Peilal. 

Shifter Assembly 

If sxHi ha%c problems with the shifter, check Table 3-8, 
TrouhleshooHug the Sbi/fer A\<i‘n>biy. 

If you must repair the shifter, but you cannot do .so 
immediately, and you want to continue to use your 
simulator, clisable tfie shifter circuit. When you liisible 
lire .shifter, dris ers can only use the automatic transmis- 
sion mode. 

To dis;ible the shiltcr circuit, go to the Disable Broken 
Controls .screen in the .ssrlf icst and choose broken for 
llie shiltcr. Disable the shifter only as a temporarv' 
measure. Repair ii as .soon as possible since this cs an 
essential pan of the simulator. 

Lubricating the Shifter 

1 Turn off the power. Open the back seo ice door. 

2 Remove the shifter from the dashboard. Remove 
the nuts and washers on the four carriage bolts that 
hold the shifter, shifter spacer, and shifter bezel on 
the dashboard. Take off the shifter, spacer, and 
Ixvel. 


3. Remove the six screws that hold the two halves of 
the shifter case together. See Figure -i-t. Carefully 
pull apan the ca.se. The ball bearing can fly out 
since it is under compres.sion. Ihe spring will pop 
out loo. 

■i Lubricate the ball bearing under the shifter handle 
and the shifter pattern in the bottom of the shifter, 
l.'se lighi-dutv white grea.se. Atari ('lume.s i>art num- 
ber 178027-001. 

5- Rea-cseinble the sliifter and shifter spacer. 

6. I’ut the shifter, shifter spacer, and shifter liezel kick 
on the dashboaid and install the carnage Isoli.s, 
washers, and nuts that hold them in place. You 
may need .someone to lielj> you. 

Replacing a Sliifter Switch 

Before sxni replace a switch, check the shifter ssvitches 
on the Control Inputs screen in Uic .self-test. If a gcai 
position mimix'r does not change from blue to green 
when you move the shifter into that po.siiion, then 
probably the switch or the connection is kid. 

1. Open the back seivkx- door. Check the connec- 
tions to the .shifiei See Table 3-9- 

If the connections are correct and tight, turn off the 
power. Remove the four nuts and washers that 
hold the shiftci. .shifter spacer and bezel on the 
dashboard. .See Figure i 4 Take out the shifter, 
spacer and bezel 

3. Make sure the shifter handle is not engagitig tlie 
switch you arc replacing. 

■i. Carefully remove the switch on the shifter so the 
acmator pm and spnng alxwc the switch do not fly 
off and arc lost. 

5. Replace the switch, Install the pin and spring. 

6. Connect llie harness to the switch wiih the wires in 
tlie order shown in Table 3-9. 

7. .Assemble the shifter and shifter spacer and install 
them in the dashboard 

8. Rea.sscmblc ilie shifter and shifter spacer. 

9. Put the shifter, shifter spacer, and sliifter bezel kack 
on the da.shlsoard and install the carnage bolts, 
washers, and nuts ihai hold them in place. You 
may need .someone to helj> you. 


Tabic 3-8 Troubleshmitiii^ the Shifter 

tiandte moves, but the shifter docs not shift gears. Use the Control Inputs screen to dieck if switches arc working 

Check if switches are screwed on tightly. 

Oieck if switches arc broken or the switch body is cracked. 

Check if the return plunger spring over the switch is pinched or 
broken. 
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Tabic 3-9 Hamc-ss Connections to the 
Shifter Switches 


(iear l*osltlon 

Color of Harness Wire 

1 

Broxvn, N.O. 

Black, C. 

2 

Orange, N.O. 

Black, C. 

3 

Yellow, S.O. 

Black. C. 

4 

Green. N.O. 

Black. C. 


Speakers 

If wu h:ue problems with a speaker, cheek Taljle 3-10, 
TroiihlcshoftHng ll>e Speakers, before you replace it 


Removing a Speaker 

1 . Turn the pwwcr off Remove the l>ack sers ice door. 

2. Disconnect the conr'.eiiois from the speaker that is 
bad. RcmcAe the screw.s that hold the speaker in 
the cabinet. 


CAUTION 

Be careful whan handling the speaker. 
The cone rnatofial is fragile and can be 
easily darr^agcd. 


3. Remove and replace the speaker. 

■ 1 . Connect the speaker to the .simulator harness. Make 
sure you attach the cormeeiors correctly. 

'I'hc signal xvire sltoiild l>e attached to the speaker 
terminal marked l)y color, -a *«' sign, or a round dot 
(.The signal wia* i.v iiKlicatcd on the simulator wiring 
diagram in the Schetnaiit: Paciurj’ei) 

Static-Sensitive 

Devices 

Be cireful x\ hen X’ou work xx itli Malic -.servsmx'e dexiccs 
on the Simulator PCBs. These devices can he micro- 
processors. tield-cffect transistors (hTI'), complemen- 
tary meial-oxide semiconductors (C.MOS), and other 
large-scale integration (LSD devices that use metal-ox- 
ide semiconductor (.MOS) technologx’. 

Replacing Static-Sensitive 
Devices 

The .static-sensitive devic'cs can fail from a static charge 
that ha-s built up in > our Ixidy Iliey can also fail lie- 
cause of leakage from an improperiy grounded .solder- 
ing iron. 


Before you handle a stiilic-sensitive dex icc or a PCB 
With such devices attached to it, ground any static x'olt- 
age that may have accuimil-ated in your body by 
touching an ofiject that is e-arth-grounded If you .sol- 
der a .siaiic-sensttix'c device, use a soldering iron with 
a pni|iefly grounded three-xvire cord, 

fieforc you replace a static-sensitive dexicc, make sure 
that the dcx'icc actually is defective. siatic-scnsitix-e 
dex icc can appear defeclixe due to leakage on a PCB. 
To check if a device is defective, ground any static 
x oltages as rlcscribcd in the paragraph above. Clean 
Ixxh sides of the PCB with flux remover or an eraser. 
For di.screte FKTs, clean thoroughly beixxeen the gate, 
drain, and source leads. Tlien test the devicxr. 

nexv static .sensitive device may be packaged in con- 
duoix-c foam or may haxe a protective shorting xx ire 
attached to tlie pins Remove the conductix'e foam just 
prior to inserting the dcx icc into its socket or soldering 
it to a PCB. Remox'c the shorting xx'iie only after tlic 
dcx'ice is inserted into its sosket or after all the leads 
are soldered in place. 

Steering Assembly 

If you haxe problems with the steering assembly, 
check the troubleshooting suggestions in Table 3-11 
•Mways perform the Set Cvnttxih screens in the self-test 
ficit. You should regularly go through the Set Controls 
screen to adjust the set points on the steering 3s.scmbly 
to account for wear on tlie bell. 

Oiliiig the Rronze Bearing 

The only bearing on the steering assembly that mu-si 
be oiled regularly is the bronze pillow block bearing 
behind the steering \x heel. .See Figure 4-3. 

1. Take off the back seivicc door. 

2 Tlie Ixaring fill hole is on the right. Use an oil can 
with a flexible spout and put oil in the bearing. 

Adjusting the Steering Belt 

Tlie belt itself cannot be adjusted, but die limits of the 
steering nioxcnient can be changed to arljusi lor bell 
xxear. You should do this exerx' txvo moiiilis by going 
through tlxi Set Controls screens. 

If the belt is ver>' loose and resetting the set points 
docs not improx'e the .steering, then replace the bell. 

Replacing the Steering Belt 

Replace the I.x4i on the steering assembly if it ls bro- 
ken or loose, lloxx'excr, before you replace the Ix-It Ixi- 
causc it is loose, use the Set Controls screen to see if 
thi.s will Ax the problem. By resetting the steering lini- 
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Tabic 3*10 Troubleshooting the Speakers 

Problem 

Solutiou 

No sound 

Make sure the volume is turned up. 

If the volume is turned up. do the following: 

Do the self-test to make sure >'ou do not liave a .sound PCB poolitein. 
Check the s-oltagc level to the sound PCB. 

Check the wiriiig. 

Replace the speaker if defectis-e. 

If rxme of the above work, die probtoti may be on die APU PCB or 
the Multls>'nc PCB, 


its on this screen, yoti cm adjuM llie outputs to com- 
pensate for wear in the belt. 

1. Turn off the power to the simulator Take off the 
back service door. 

2. Remove tJie lx:li In' pushing tfie motor towards the 
steering wheel mounting .shaft aiul working the 
belt off the pulleys. See Tigtite ‘1-3, 

3. Install the nesv belt by pushing the motor towards 
the .steering wlteel tiiounting shaft and putting the 
belt on the pulleys. 

■i. Put oil in the till hole on the bronze IxMring on the 
steering wheel mounting shaft if you have not 
done this in the la.st three months 

>. Replace the back .service door. 


NOTE 

You must enter the soil-test and go through 
the Set Controls screens because you ro- 
pa.'red the steering assembly. Ot/temVse the 
smulator mil not work correcfiy 


Replacing the Steering 
Motor 

Replace the steenng assembly motor if you have fol 
lowed the ffowchan in Figure 3-3, 3-5, or 3-f> and you 
are sure that the motor is the problem. Another reason 
to replace the motor is if the steering wheel is difficult 
to turn and the problem is not lubncation or the me- 
chanical parts. 

Before you replace the nKgor. check the harness con- 
ncctioas to make sure they are good. 

Removing the Motor 

1 . Turn off the power to the simulator. 

2. Remove the three tamperproof screws and washers 
in the cover plate of the steering wheel. Take off 
the steering wheel and cover plate. See Figures 3-8 
and 3-9 


3. Take off the back sers'ice door. Disconnect the 
steering assembly harness from the simulator har- 
ness. Disconnect the motor |X>wer from the motor 
amplifier PCB as.scmbly. 

Remove the .screw down tie wrap from the side of 
the cabinet. 

4. Rcmox'c the four nut.s that fioUl the steering assem- 
bly on the shelf Push the scresvs ilirough holes in 
the shelf. Remove (he steering assembly. 

5 Remove the harness from the encoder EHIB. 

6. Take off the two screws that hold the encoder PCB 
on tlic assembly. Remove the PCB. 

7. Remove the encoder disk, disk collar, and disk 
stiffening ring by loascning the socket-head screw 
on the disk collar. 

8. Remove the Ix-Il by pushing the motor towards the 
steering wheel mounting shaft and working the 
belt off the pullc> s. 

9. Rcmos'c the pulle>‘ on the motor b\' loosening the 
socket he.ul .screw that liokLs it on Crije socket- 
head .screw lui.s a jx'neiiating adhesive on it.) 

10. Remove iIr* nut and hex-head bolt tliat holds the 
spring in tension. 

11. Take off the 1/2-inch retaining nng at the from of 
the motor on the pi\oi shaft. 

12. Pull the pivot .shaft out the back of the steering 
a.s.sembly. Remove the motor. 

13- Remove the four sockct-hearl screws and washers 
on the from of the motor. 

Installing the Motor 

1. Install the pivot plate on the front of the motor. 
Align the bottom of the pivot plate with the bottom 
flat edge of the motor Ixjzel. 

Install the four socket-head strews with the split- 
lock washers and flat washers that hold the pivot 
plate on the motor. Tighten the screws to 30 ± 5 
inch- pounds. 

2. Put the motor and pivot plate in die assembly with 
die label and harness on top. 
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Table 3-11 Troubleshooting the Steering Assembly 


Problem 

Solution 

Steering wheel doe.s ntx re.spond or responds 

1. Go through the 5cr Controls screens in the self-tea. 

erraucally. 

2. Check voUage level to Multisync rcB. Sec Tiiblc 3'5- 

Steering wheel is difficult to turn 

1. Cfieck the acering assembly for broken parts. 

2. Check the motor bearings by turning die shaft and seeing if it spitw 
freely. 

Steering has no feedback. 

1 . Try the Sei Controls screens In the self-tea. 

2. See Figure 3-6 to determine the cause of the pruWeiii. 

Steering is vcr>’ jerky. 

Some jcrkincss is OK. 

1. Tty the ser CoHfnjvS screens in the self le-si. 

2. If you think the accring is very jerky, .see tire ftowdiart in Figure 

3-5 for more infomration. 

.Steering wlieel continuous!)' turns one direction. 

1. Try die set Cofirnofc screens in the self-tea. j 

2. .Sec die flowcluii in Figure 3-10 for more information. 

. In the Control Inputs screen. 

1 die SfeertHg numbers do not change 

Tilt; ejKoder disk is bent. Replace the disk. 

And ihc steenng is erratic 

the Steering vvJfieW numbers do ntx cliange 

Tire encoder l^CB or connections to the .Midiisynx: PCB arc bad. Repair 

and there Is no steering power. 

the connection, replace the harness, iroublesliooi die .MutUsyrK PCB, 
or replace the encoder PCB. 

the Steering Whtxl nuinliers do isot change 

Replace or center the centering di.sk. 

and the centering <lbk is scraping against 
the optical readers. 

the noi chan|;c from 

llie cen^crinK dwk U i>eni. Repbee Uic disk. 

blue to green, Jtnd the steering is erratic. i 

tlie words 0?rue»' £r^do not change from 

Tlie cenieriiig PCB or conitcctions to the Mulliss nc PCB are bad. Repair 

blue to green, and there is no steering 

tire nmnectioji, replace dvc harness, troubleshoot the MuEtbyne PCB, or 

power. 

replace the center ing rcB. 

lire words Cc'rtfer JSt^do rxx change from 

Replace or center die Centering disk. 

i Hue to green, and ihc centering disk is , 

.sent>ing ag;iir\st ihc optical readers. 

Steering has no force or low force. 

1 . CrO through the Set Controls screen . 

2 Are the pulleys aligrrerl? 

3- Replace the belt 

Steering wheel is ixX centered during game 

1. Go through ihe Set Controls screen. 

play. 

2. Arc the pulle>s aligned? 

3. Replace the belt 


3 . Push itiv pivot shaft through the frame, wasliers, 
motor, and jiivot shaft as shown in Figure 3-4- In- 
stall llie 1/2-itich retaining rings on the ends of the 
pivot shaft as shown m the figure. 

• 1 . Assemble the hardware that holds the spring in 
tension. See Figure 4-3 Install the jvams on the bolt 
m the following order: 

a. 1 /4-inch-long sp.acer. Hook the end of the 
spring around this spacer. 

b. Washer. 

c. 5.'8-ineli long spacer. 

d. Washer. 


5. Install the Ixilt with the l^.^rdware on llie outside of 
the fiame Put the lock nut on tlie bolt inside ilie 
frame and tighten it to 212 ± 20 inch-pouncls. 

6. Remose the socket-head screw from the pulley you 
took off lire motor. I’m a penetrating adhesive on 
the screw. 

Slide llie pulley Ixick oti the motor shaft. .Align this 
pulley to the other one Tmn the pulley so the 
screw hole is over the flat of the shaft Install the 
socket-head screw Tighten the screw to 50 ± 8 
inch-pounds. Install the bell on the pulleys. 
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Figure 3-3 The Steering Wheel Cotitinuotuily Turns in One Direetion and 
You Have Tried the5e/ Controls Sereens 


7. Pi>i oil irj (he fill hole on the Iwonze Ixraring on the 
steeiirnj wheel mountintj shaft if this has not l>een 
tlorie recently. 

8. Remo\e the .screw from the disk collar. I’nt the en- 
coder disk, collar, and stiffener on the nx>lor shaft. 
•Make sure the hole for the socket-head screw is 
facing out and is over the Hat of the shaft. 

9. Put on the encoder t'CB, Make sure the optical 
readers and the harness connection face down. 
Move the encoder disk so it is betw-cen the (wo 
readers, but does not touch them. Tighten the 
screws on the encoder PCB to 10 i h inch-pounds. 

10. Install the screw that liokls the disk collar on the 
shaft and tighten it to 30 ± 5 inch-pounds. .Make 
sure the encoder di.sk does not move on the sh;ift, 

11. Install the harness on the encoder PCB. 


12. Before you lastall the stc-ering assembly back in the 
simulator, nrrn the centering disk so the single hole 
in the disk is Ix'tween the optical readers cm the 
PCB. This will make it much exsier to correctly in- 
.stall the steering wheel. 

13. Put lire steering assembly back in the cabinet. In- 
stall the four carriage bolts through the holes in the 
shelf. Tightly iastall the fender washers and nuts on 
the bolts .so the a.Vven»bly does not move. 

14. Install the steering wheel with the center spoke 
down Make sure the single hole Ott the centering 
disk is between the optical reader on the centering 
PCB so the steering wheel cvill be correctly cen- 
tered. 

Put the center cover on tl»e steering wheel. Irestall 
the three tamperproof screws and lock washers 


3-15 








NUinicfuncc arxl TnxJl^K•^hoo^^n(S 


Racv Dfi^in' Compact 


Steering 

Frame 


Figtirc 3-4 InstallinR the Steering Pivot 
Shaft 

that hold the Meeting wheel on the Meering assem- 
bly. Tighten the scioi\s to 50 ± 8 inch-|VKtnds. 

15. Connea the .Nieeritig as.scmb]y hame.ss to the simu- 
lator h.imess 

Attach the screw down tic wrap on the inotor-opto 
haincss to the cabinet .Make sure the wia-s will not 
Ise caught in the iixMor ptillc>-. Connect the nrotor 
power harness to the motor ampliticr PCB. 

16. Install the Ixick service door. 


NOTE 

You must enter ttw solf-test and go 
through the Set Conitois screens because 
you repaired the steering assembty Other- 
wise the simulator ivill not work correctly 


Replacing the Encoder or 
Centering PCB 

If you arc having pioldems with the steering, and you 
have determined the problem is the cncwler or the 
centering PCB by following the troubleshooting table. 
Table 5-n or the flowchart in Figures 3-3, 5-5. or 3-6, 
then replace the PCB. 

If you arc replacing the centering PCB as.scmbly on 
tlte steering wheel shaft, pait number Oi6661-01. you 
can replace it with the another centering PCB assem- 
bly or with the enco<ler PCB assembly, part mimljcr 
.•\(>46689-<)l. However, you mttst replace Ore encoder 


PCB assembly with an encoder PCB assembly, part 

number A046689-01. 

Removing the Fneoder or Centering PCB 

1. Turn off tire power to tire simulator. 

2. Remove Uie three tamperproof screws and wji.shers 
in die cover plate of llie steering wheel. Take off 
the steering wheel and cover plate. Sec Figures 3-8 
and 3-9. 

.3. Take off the back service door. Disconnect the 
.Meeting assembly harness from the simulator har- 
ness. Disconnect the motor power harness from 
the motor amplifier PCB assembly. 

Remove the screw down tic wrap from the side of 
the cabinet. 

4. Remove the lour nuts tliat hold the steering assem- 
bly on live shelf. Push ilie screws through holes in 
die slwlf Remove the steering a.sscmbly. 

5. Remove llie harne.ss from the PCB you arc replac- 
ing. 

6. Take off the two screws that hold lire PCB on the 
assembly. Remove the PCB. 

Installing the Encoder or Centering IH^B 

1. Put the new- PCB in pbcc. However. <!o not screw 
it down until you check that the disk is lx:twcen 
the optical readers and not touching eiilier one. 

If the disk IS not centered between the readers, 
loosen the socket-head screw- on the disk collar 
and move the disk until it is centered, righicn the 
screw to 30 ± 5 inch-isounds to hold the disk in 
I>lace. 

Tiglucn the screws that hold the PCB on the trame 
to 10 ± 3 inch-p>ounds 

2. If you Itave not regularly oiled the bronze bearing 
on die steering wheel mounting .shaft, pul oil in the 
fill hole on the lx\aring. 

3. Install the harness on the PCB. 

4. Before you iastall the steering a.s.scmbly back in the 
simulator, turn the centering disk .so the single hole 
in the disk is between the optical readers on the 
PCB. This w ill make it much easier to correctly in- 
stall the steenng wheel. 

5. Pul the steenng -ajiscmbly Iwck in the cabinet In- 
stall the fom carriage bolts through the holes in the 
shelf. Tightly install the fender washers and nuts on 
the Ixilts so the a.s.scmh!y docs not move. 

6. Install the steering wheel with llie center spoke 
down. .Make sure tlie single hole on the centering 
disk is between the optical reader on die centering 
I'CB so the sleeting wheel will be correctly cen- 
tered. 

Put the center cover on the steering whcx-l. Install 
tlie three tamperproof .screws and lock washers 
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Figure 3-5 llie Steering Wheel Is Jerky 
anti You Have Tried the Ye/ Cunlrols Screens 


that hold the steering M hcel on the steering assem- 
bly. Tighten the screws to 50 ± 8 inch-pounds. 

7. Connect the steering a-s.sembly harne.ss to the simu- 
lator harne.ss 

/Vtcacti the screTv down lie wrap on tlie molor-oplo 
harncs.s to the cabinet. .Make sure the M'ires will not 
be cuugltt in the motor pulle>'. Connect tlie motor 
power harness to the motor amplifier PCB. 

8. Install the hick .service door. 


NOTE 

You must enter the so//-fcsf and go 
through the Set Conlrols screens because 
you repaired the steering PCB. Otherwise 
the simufator will not work correctly. 
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Table 3-12 Torque Table for the Screws on the Steering .Vssembly 


Screw 

Holding the enccxier PCR to Use mounting bcstcket 
Holding the centering PCB to the frame 
Holding the pillow block bronze hearing to Use franse 
Hoiding the pillow block ball liearing tt> Use frame 

Holding the encoder PCB bracket to Uie frame 
Holding Uie extension spring hardware on the fransc 
Holding pulleys on the shaft 

Holding the erKocler disk to Uie disk sUffetsing ring 

I folding Use ceistering disk to the disk stiffcnlrsg ring 
Holiling Use pivot plate to Use motor 
Holding Use encoder disk collar on the shaft 
Holding the centering disk collar on the shaft 
Holding Use steering wheel on the steering assembly 


Replacing the Centering 
Disk 

The centering disk gives infontialion to the centering 
PCB about the position of the steering wl>eel. 

You should never have to replace the centering disk 
unless it has Ijeen Ix^nt or damaged through rough or 
careless handling. If the disk is bent and cannot be 
centered lx*tween the optical reatlcrs replace it imme- 
diately. 

If tisc disk is not Izetii, make sure the problem is the 
centering disk by fislkiwing the troubleshooting table. 
Table 5-11 or a flowchart in I'igurc 3-3, 3-5, or 3-6. 

Kctnoviii^ the Centering Disk 

1 Turn off the |sowor to the simulator. 

2. Remove the three tamjH'tproof .screws and washers 
in the cover plate of tils' sts.'erifig wheel. Take off 
the steering wheel and cover plate. See I'tgures 5-ft 
and 3-9- 

3 Take off the back service door. Disconnect the 
steering a.sscmbly harness from the simulator hat 
ns*-ss. Di.sconncct the motor power from the motor 
amplifier PCB a.s.scmbly. 

Remove the st rew down tic wrap from the side of 
tlie s“abinel. 

■». Remove the four nuts that hold the steering assent 
bly on the shelf Pitsh the .screws through holes in 
the shelf. Remove the steering assembly. 

5. Remove the belt on the front by pushing the motor 
towarcLs the steering wheel mounting shaft arxi by 
working the belt off the pulleys. 


Torque 

10 ± 3 ineb-pound-s 
10 ± 5 Inch-pouixls 
212 ± 20 inch-pounds 
212 ± 20 liKh-pounds 

10 ± 3 inch-pounds ■ 

212 ± 20 inch-pounds 
50 ± 8 Inch-pounds 
(also use penetrating adlieave) 
15 i 3 inch-pounds 

15 ± 3 iisch-pounds 
30 ± 5 inch-pounds 
30 ±5 inch-pounds 
30 ± 5 iisch-pounds 
50 ± a IiKh-pounds 


6. Remove the pulley on tlie steering wheel shaft by 
loosening the socket-head saew that holds it on. 
(The .socket-head screw has a penetrating adhesive 
on It.) 

7. Take off the PCFl bracket on the side of the fiume 
by removing the two screws that hold it on the 
frame. 

8. Remove the socket-head screw from the disk collar. 
Push the disk collar, the cxrntering disk and the disk 
stiffening ring towards (he front of the frame (away 
from the pulley and belt end) al.Knii an inch. 

9. Ijoosen the two socket-heatl .screws on the ball 
bcanng. 

10. Remove the one-inch retaining titig between the 
Iwll bearing and the centering disk Push the shaft 
foiwarrl to reach the other retaining ring 

1 1 . Remove the other onc-inch retaining ring. 

12. Push the shaft fonvard and pull the disk collar, 
centering disk, and disk stiffening nng off. 

13. Remove the three socket-head screw.s and washers 
and take apan the disk collar, the centering disk 
atid tfie disk stiffening ring 

Installing the Centering Disk 

1. .\ssembie the new centering disk w'ith the disk col- 
lar. Tlie slot in the disk should be 90° clockwise 
from the hole for the socket-head screw on the 
disk collar. 

2. .A.sscmblc the disk collar, centering di.sk, and disk 
.stiffening ring with the three socket-head screws 
and washers. Tighten the socket-head screws to 15 
± 3 inch-pounds. 
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3- Put the centering disk, coilar. and slifferier on the 
steering wheel shaft. Make sure the socket-head 
screw hole is towards the front. 

4. Install the one-inch retaining ring on the end of the 
•slwfi first. Then install the retaining ring between 
the Ixall l>earing and the centering disk. 

5. Tighten the two socket-head screw's on the ball 
Ijearing. 

6. Make sure the disk collar is mounted on the shaft 
so the .socket-head screw hole is over the flat on 
the shaft. 

7. In.stall the centering PCB bracket on the sitle of tite 
frame. .Make sure the centering disk is between the 
optical readers and docs not touch them. Tighten 
the screw's on the bracket to 10 ± 3 inch-pounds. 


8. Tighten the screw in llic disk collar to 30 ± 5 inch- 
fjounds on the flat of the shaft to hold the disk in 
place. 

9. Put oil in the fill hole on the bronze bearing on the 
steering wheel mounting slraft if this has not been 
done recently. 

10. Take the .socket-head screw out of tire pulley aiKl 
put a penetrating adhesive on it. 

Slide the pulle>' on the track of tlie steering wheel 
shaft, .\lign Uiis pull<r>' to the other one. Install the 
socket-head screw so it is on the fiat of the shaft. 
Tighten the screw to 50 ± 8 inch-pounds. 

ll.livsiall the Iselt by pusliing llie motor towards the 
steering wheel mounting shaft and working the 
belt onto the pullcs's. 

12. Before you iastall the steering assembly back in the 
simulator, turn the centering disk so the single hole 
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Figure 3-6 The Steering Wheel Has No Feedback 
and You Have Tried the Set Controls Screens 
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»n the disk is bcwccn the optical readers on the 
PCR This will make it much easier to correctly in- 
stall the steering wheel 

13. 1’ut the steering assembly back in the cabinet. In- 
stall the four carriage bolts through the holes in the 
shelf. Tightly iastall the fender washers and nuts on 
the bolts so (lie as.sembly does not move 

14. Install the steering wheel with the center spoke 
down. Make sure the single lK>le on the centering 
disk is between the optical reader on the centering 
PCB so the steering wheel will be correctly cen- 
tered. 

Put the center cover on the steeling wheel. Install 
the three tamperproof screws and lock washers 
llial hold the steering wheel on the steering assem- 
bly. Tighten the screws to 50 ± 8 inch-pounds. 

15. Connect the steering assembly harness to the simu- 
lator harness. 

Attach the screw down tie wrap on the inotor-opto 
harness to the cabinet. Make sure the wires will nor 
be caught m the motor pulley. Connect die motor 
power luirncss to the motor aniphricr PCB. 

16. Install the back sers ice drx)r. 


NOTE 

You must enter tho self-test and go 
through the Set Controls screens because 
you repaired the steering assembly Other- 
wise tho simulator vhti not work correclty. 


Replacing the Encoder Disk 

The erKXxler disk gives speed and direction infonna- 
tion about the steering wheel movement to the en- 
coder PCB. 

You slioukl never has-e to replace the encoder disk un- 
le.vi it has been bent or damaged through rough or 
careless handling of the steering assembly. 

If die disk i-s bent and cannot be centered between the 
optical readers, replace it immediately. 

If the disk is not bent, make sure the problem is die 
encoder disk by following the troublc.shrxsting table. 
Table 3-11 or the flowchart in Figure 3-3, 3-5. or 3-6. 

To rephicc the etKoder disk, do the following: 

Removing the Fiicodcr Disk 

1. Turn off the power to the simulator. 

2. Keniovc the three tamperproof screws and washers 
in die cover plate of the steering wheel. Take off 
the steering wheel and cover plate. Sec Figures 3-8 

and 3-9. 

3. Take off the back scrsice door. Disconnect the 
.steering assembly harness from the simulator har- 


ness. Disconnect die motor power from the motor 
amplifiei PCB assembly. 

Remove the screw down tic wrap from the side of 
the cabinet. 

•S. Remove the four nuts that hold the steenng assem- 
bly on the shelf. Push the screws ihrough holes in 
the shelf. Remove the steering assembly. 

5. Remove the harness from the encoder PCB over 
the encoder disk. Take off die two screws that hold 
the encoder PCB on the assembly. Remove the 
PCB. 

6. I.oo.scn the socket-head screw from die encoder 
disk collar. Take off the disk collar, the encoder 
disk and the disk stiffening ring, which arc held to- 
gether witli three sockct-liead screws. 

Remove tfie three sockel-fiead .screws and washers 
and take apart the disk collar, the encoder disk and 
the di.sk stiffening ring. 

In.stalliag the Encoder Disk 

1 . Replace the encoder disk. Assemble the disk collar, 
encoder disk, and disk stiffening ring with the 
three socket-head screws and washers Tighten the 
screws to 15 ± 3 mch-pounds. 

2 Put the encoder disk, collar, and stiffener on the 
motor shaft. Make sure 
the hole for the socket- 
head screw faces out 
and is over the flat of 
the sliafl. 

3. Put on the encoder 
PCB so the optical 
leaders and the har- 
ness connection face 
down. Move the en- 
coder disk so it is herween the two readers, but 
docs not touch them. Tighten the screws on the 
encoder PCB to 10 ± 3 inch-pourwLs. 

•i. Tighten the screw in the disk collar to 30 ± 5 inch- 
pounds to hold the disk in place. Make sure the 
encoder disk still docs not touch the optical read- 
ers. 

5. Install the harness on the encoder PCB. 

6. Put oil in the Fill hole on the Iscaring on the steer- 
ing wheel mounting shaft if this has not been done 
recently 

7. Before you insiall the steering assembly back in the 
simulator, turn the centering disk .so the single hole 
in the disk is berween the optical readers on the 
PCB. This will make it much easier to correctly in- 
stall the steering wheel. 

S. Put the steering .assembly back in the cabinet. In- 
stall the four carriage bolt.s through die hole.s in the 
shelf. Tightly install the fender washers and nuts on 
the bolts so the as.scmbly does iK>t move. 
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9. Install the steering wheel with the center spoke 
down. Make sure the single hole on the centering 
dssk is benveen llie optiatl reader on the centering 
PCB so the steering wlteel will be correctly cen- 
tered. 

Pot the center cover on the steering wheel, lastall 
the three tamperproof screws anil lock washers 
that hold the steering wlieel on the steering as.scm- 
bly. Tighten the screws to 50 ± 8 inch-isounds. 

10. Connect the steering assembly harness to the simu- 
lator harness. 

Attach the screw down tie wrap on the motor-opto 
harness to the ctibitiei. .\bikc sure the wires will not 
be caught in the motor pulley. Connect the motor 
power harness to fire motor amplifier PCB. 

1 1. Install die back service door. 


NOTE 

You must enter the self'lest end go 
through the Set Controls screens because 
you repaired the steering assembly. Other- 
wise the simuietor will not work correctly. 


Video Display 

If you have problenvs with the video display, check 
Table 5-11. Trvubteihoosing ihe Video Display, before 
you remove the display 

Adjusting the Video Display 

To make adju.siments to the video display, opett the 
top service door on the top of the cabinet. 

Removing the Video 
Display 

Perform the following procedure to remove the video 
display. (See Figure 4-1.) 

1. Turn tlie simulator power off and wait two min- 
utes. Leave the jvower cord plugged in 

2. While you wait, unlock the top senice door on the 
top of the cabinet. Remove the ground wire that is 
clipped to tl>e display chassis. 

3. Rernose the six washers and tamperproof scre\vs in 
the bottom attraction retainer, and take off tlic bot- 
tom attraction retainer. Remove the three washers 
and lK?.x-head screws in the top attraction retainer 
and also lake this retainer off. Remove lire attrac- 
tion decal and shield. 


WARNING 

High Voltage 

The video display contains lethal high 
voltages. To avoid injury, do not service 
this display until you observe all precau- 
tions necessary for working on high-volt- 
age equipment 

X-Radiation 

The video display is designed to minimize 
X-radiation. However, to avoid possible 
exposure to soft X-radiation, never mexfify 
the high-voltage circuitry. 

implosion Hazard 

The cathode-ray tube may implode if struck 
or dropped. The shattered glass from the 
tube may cause injury up to six feet away. 
Use cans when harxHiryg the display. 


4. Take off the board with the fluorescent light 
moimteil on it. Disconnect the light harne.ss from 
tire sirrnilator harness. 

>. Open the back scrs ice door. Loosen the nuts on 
the carriage bolts in the front of the dashboard. 
You may have to loosen nuts on the oUicr bolts 
that hold llte dashboard in place or may even liave 
to remove the dasJiboard to remove the video dis- 
play shield and bezel. 

6. .5ficr you remove the video display shield and 
lx!7.el, take out the screws llwt hold the right and 
left video display shield wood brackets in place. 
Kenrove the wood brackets. 

7. Remove the screws lliat hold the bottom attraction 
retainer in the cabinet, and take out the retainer. 

8. Discharge the high voltage from the cathode-ray 
tube (CRH ITic display assembly contains a circuit 
for discharging the high voltage to ground when 
power is removed However, to make certain, al- 
ways discharge llie display as follows: 

a. Attach one end of a solid l8-gaugc wire to a 
well-insulated screwdriver or worxlcn hatKllc. 

b Attach the other end of the wire to an earth 
ground. 

c. Quii kly touch the blade end of the screwdriver 
to the CRT arvode by sliding it under the anode 
cap. 

d. Wait two tninutes and repeat part c. 

9. Disconnect the harness connectors from the video 
display. 

10. Renaove the screws that hold the video display as- 
sembly on the video display mounting brackets, 
iltc from screws have a flat washer, lock waslK?r 
and a nut on them. Tlie rear .screw's have only a 
vv-asher and no nut. 
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Table 3-13 Troubleshooting the Video Display 

Rroblciu Solution 

Any peobleiu. Determine if ilie proiilem is with the display <k the simulator hardware 

by performing tlse self-test. If ywi canntH perfrmu tlic sdf-test, use llw; 
DIP .%wiidt diagnostics to nacrejw ckswn the source of the proWem. 

aieik the voltage level to the vxieo dL>j>lay rcB. 

Convergence, poray or color {mtlitems. ateck die video display settings with die Mo»t!or '/fesf screens in the 

self-tcsa. 


1 1 . Pul! the video dispUiy tus.sembly out of the cabinet. 
Be extremely camfvil. 

WARNING 

Wfion you take the video display out of 
the cabinet, do not drop it! The display is 
heavy Be careful! 

Wear gloves to protect your hands from 
the sheef-rnefa/ edges. 

Replacing the Video 
Display 

Perform the following piocetlure to replace the video 
dt.splay in the cabinet. (See Figure 4-1.) 

NOTE 

If you replace the entire video display or 
the yoke, reverse the wires on the vertical 
winding before installing the display in 
the cabinet. 


1. Carefully lift the video display into llte aibinei 

2. Install llie screws that hold the video display as- 
sembly on the video di.splay mounting brackets. 
Put a Hat washer, lock washer and a nut on the 
front screw's. The rear screws have only a washer. 

a. Connect the power and signal harnesses to the 
video display. 


4. lasiall the bottom attraction retainer with the tam- 
perproof screws. Replace the right and left viderv 
display shield brackets. 

5. Install the video display shield and bezel. Replace 
the rlashboard if you removed it. Tighten alt the 
nuts on the carriage bolts that hold the dashboard 
in place. 

6. Connect the light harness to the simulator harness. 
Install the board vvitli tlie fluorescent light mounted 
on it. 

NOTE 

Do sure to dip the grourKl vrirc to the new 
display chassis. 

7. Install the attraction decal and shield. Install the 
top attraction retainer with the three hex-head 
screws. 

NOTE 

When you replace the cathode-ray tuba 
and yoke together, adjust the brightness, 
size, and centering as described in the 
video display service manual. 

Check the purity and convergence ac- 
cording to the service manual instruc- 
tions. but adjust both only if required. 

8. Lock the top service door on the top of the cabinet. 




CHAPTER 4 


Illustrated 
Parts Lists 


This chapter provides information 
you need to order parts 
for your game. Com- 
mon hardware parts, 
sucii as screws, nuts, 
washers, and so on usually are not listed in 
the parts lists. 

The parts lists (excejst for the PCB parts lists) 
are arranged alphanumerically by Atari part 
number. All A-prefix numbers, which are as- 
semblies, come first. Next are part numbers 
with six numbers followed by a hyphen 
(XXXXXX-XX). Ending the list are part num- 
bers with a two-number designation fol- 
lowed by a hyphen (XX-). 


The PCB patis lists are ar- 
ranged in alphabetical 
order by component. 
Within each section die 
parts arc arranged numeri- 
ctdly by |>art number. 

When you order parts, give the part number, 
part name, the number of this manual, and 
the serial number of your game. W'ith this in- 
formation, we can fill your order rapidly and 
correctly. We hope this will create less down- 
time and more profit from your games. 

Atari Games Customer Service phone num- 
bers are listed on the inside front cover of 
this manual. 
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ttyougli the burrpers 
into these tides 


107077-001 
LtPudn Graasa 


72-0810 

aSSkt-Hd Screw 
177000-138 
sOKcsiNLK 


0»-3i$C08 

Righl-Woond 

Spring 


99-215009 
Loll- Wound 
Spring 


Brake aide panel 


04721001 
Upper Ljrk 


047217-01 
Surnper Sleeike 
04721001 
RubOar eunnpar 


119008-1001 

Poianiiomaiar 


175012-0125 
385 1-0. FUl 
Wst7 


AO47D85-01 
Brake Pedal 
Rapiaoamant 
lOlAssy 


83-8516B 
Buoan Hd Screw 
175014-3050 
FlalBik Wstv 


NOTE 

When reasaemblinQ the 
links, set the upper link 22* 
clockwise from vertical. 

AH porta not called out in ITiiS 
illustration are part oi iho 
Ffoni and Sides Assembly, 
pari number 171092-001. 


176012-220 
vrood Screw 


17602S-4416 

Tamoetprool 

Screw 

175014-3050 
RaiBk Wshr 


Items Not Shown: 

A048$S0-01 Gas Harness Assy 


Figure 4-6 Brake and G;iS Pedal A.ssembly 
A046916-01 B 






tocc Dri'kin’ CcMTopia 






107027-<I01 
Litnium Grease 


ln«ta> two scfaws 

ttyougtithe bvtrpefs 
into these holM 


Detail ol transparent 
clutch sid e panel below 


0472I1'01 
Lowcf Unk 
177000-138 
(8K«<hV1 
72-«10 
«S 32 SdtHId 
Screw 


178012-0125 
Rat Washer 


17W2S-M16 

Tamoetpraol 

Screw 

175014-3050 
Ret Bh Wehr 


0473104)1 
Upper Link 
177000-13$ 
fS Hex Nut 
72-8810 
4S-32 ScM- 
Hd Screw 


90-2I5009 

Left-Wound 

Sprir.9 


«9ht-W0uftd 

Sprint) 


99-21300$ 
Outch Pedal 


82-8S1$B 
Button Hd Screw 
17501-4-30«0 
PsBItWstir 


NOTE 

At p8ns not called out in this 
illustration aio part o1 the 
Front and Sides Assombly. 
part number 17i(»2-(X)l. 


Item Not Shown: 

A04liC7t-01 CKjlChHarressAssy 




I 


Figure 4-7 Clutch Pcthil Assembly 
A046915-01 B 


•Ml 







Lllustfated Paiii 


RjKC Drivin’ CvcnpoKl 


^ion« 

■ Co«r> Am/* uv«^ 




UnComirM 


,s^^00i»0 



17011-47 

kjVUnp 


C«f« >iORYL Aoo«0«« 


•l■10l40l 1 


75>Ot«S: 

tOCMulf 


1 Ooirt A«im Bet 


j T$4i«8 

I LO^eXt 


OO-IOIW 
APT fUr 


0»-l0t»4 


i 09>1Dld0 
1 Sanfcti Caw 


6d-44lC 

Ce«r>$vk^ 


Sot* 


Figure 4-8 Coin Acceptors, Inc. Cx)in Door Assembly 
17X027-001 A 


i 
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Race Drivin' Conip;)C1 


lllustrued Parl» Ui($ 



Rchm Ooof 


M-ioiei 

E<M>y Button Aisy. | 
M-10IS8 
BulWtCoy'W 
»»-10l59 
Button Only 
39.10070 
2S CoKOecal 
99-101I3 
Token 0*Ci< 


»»-toieo 

CoinI-;i 


99>10t41 

i.-o ■> n«tum B***l 


7244A14<MC 
Ff B-Tt* tonae Screw 


99-I0I44 

SM* UounKng CIp 


BS-tOITa 

frjTn# Cttmp Serow 


99-10)39 
Coin Doer 


»9-10t49 
Sotvteo Door 
99-IOlM 
(.0. i-*e>ti 


99-10143 
Do Cast Frame 


ooao»t-oi 

Coin Sox 


99-10166 
7.9' Flat Key LoSt 


NOTE 

Tho acccpioble tubsiicuio lot this 
(3oor (snej ihc or-e used in parries 


99-10)67 


manct'acii/’od in fcoiand) is die Coin Cam Lock > 

Controls Ltd. Coin Door Assy,, pad 

no. 171034-001. You can otoian a 

free Coin Conlrois Ltd. supplement 

(part no. CO-305-01) mat has ilus- 

irations ira a pans >st. Whta to Atari 

Games Ireland Limited. Ttpperary 

Town. Ireland. Teiephone 062-52155 


Figure 4-8 Coin Acceptors, Inc. Coin Door rVsscmbly, Continued 

171027-001 A 
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1llu<;»a[cd Pjn« Uvt 


Kace Drivin' Cncnpact 


Coin Acceptors, Inc. Coin Door Assembly 
Parts list 


Part No. 

Description 

Part No. 

OtLscripliun 

16C057-001 

Coin Switch 

99-10081 

Key Holder 

70-11-47 

Miniature Bavoivct Lamp 

99-10096 

Fa.slener 

72.9106s 

►4-10 X 5/8-Inch Trus-s-IIead Screw 

99-10104 

Bar Retainer 

72-HA 14(MC 

►4-40 X 1/4-Inch P.in-Hcjid Screw 

99-10105 

Bar 

72-JA1405B 

►4-40 X .31-Inch Pan-Head Screw 

99-10115 

.Spiutg 

75-1-1125 

'4-40 X 5 / 4 -Inch Pan-Head Screw 

99-10116 

Plastic Coin Return Lever 

75-9WS 

►•1-40 Lcx'knul 

99-10117 

Steel Coin Return Door 

99-10008 

Retainer 

99-10139 

Coin Door 

99-10042 

Coin Switch Assembly for Belgian 5 Pr and 

99-10140 

Coin Door Inner-Panel Assentbiy 


U.S. 23« 

99-10141 

Die-Cast Coin Return Ctn-er 

99-10013 

Coin Switch A-vtcmlrly fcir Gemian 1 DM, 

99-10143 

Coin Doof Frame 


Japanese 100 Yen. Swtss 1 Fr 

99-10144 

Cliaimel Clip 

99-10014 

Coin Switch Assembly for German 2 DM. lul- 




ian 100 1, US. Sl.OO 

99-10147 

Harness 

99-10015 

Coin Switch Assembly for Australian S.20, Ger- 

99-101-48 

Lock .Assembly 


man 5 D.M. British 10 P 

99-10149 

Service Door 



99-10150 

Switch Cover 

99-10068 

Coin Return Chute 



99-10073 

Switch Wire (included in coin switch assembly 

99-10151 

larft Coui Inlet 


99-100-13) 

99-10152 

Right Coin Inlet 

9010076 

Switch Wire (included In coin switch assembly 

99-10153 

Coin Return Bo.x 


99-100-12) 

99-10154 

Bracket Assembly 

99-10077 

Switch Wire (tneiuded in coin switch asseralily 




99-10044) 

99-10160 

I-IrKth Wide Die-Cast Coin htlcc Housirtg 

99-10078 

Switch Wire (indiitleil in coin .switch a.s.seiiib!y 

99-10161 

25< Amber Side-Entry Coin Button A.-wsembly 


99-10045) 

99-15066 

Screw for Clanip 

99-10080 

lamp Socket 

1710064)35 

.Metal Coin .Mechanism for U.S. 25< 


4-1-1 



ttxK Dnvui' Compaq 


inii«Efa:ed Pans lists 


1792)1-002 A040340-02 AM63t6-01 14»0054X>2 

2-Postion IS'WM A0a33«7-O1 SstileNnfl Poi««7 SwOpty 



Terminal OtocA Jumper Aaiy Jumper Assy Jumper Assy 


A0423e4-0t 
Line FSer Assy 


17922^220$ 

S Position Fuse 
Block 
034544-01 
Fuse Block Cover 


140006-3022 
3 Amp. 290V 
Fuse 


A044431.02 

APUPCB 

Assy 


142051-001 J 
Transloimor 


® 


0 



Figure 4-9 Power Supply' Ai»scmbly 
A046673-01 A 





ILhixraied Paiu UfU 


lii<« IVii'in' Coo^pocs 


Power Supply Assembly 
Parts List 


Itm No. 

Dcscriplioii 

Part No. 

Description 

A042384-01 

AO-13367-01 

AO-14431-02 

AO-1631601 

Line Filler .Assembly 

Jurnfier .Vvsembly 

APU PCB .Vvscmbly 0>ec Figure 4-11) 
15-If»ch Black Jumper Assembly 

1-46008-2022 

146008-3022 

149005-002 

2 Arnp, 250V .5U>w Blow Fave 

3 Amp, 250V Slow Blow Fuse 

5 \blt, 15 Amp Kitron Switching Power 

Supply (Sec Below) 

A046346-02 

034544-01 

142051-001 

15-Inch White Jumper .3ssembly 

Fuse Block Cover 

Tiunsformei 

179225-2205 

179231-002 

5 Position Fuse Block 

2 Position Tenninal Block 


nitron 5 VoUy 15 Amp Potver Supply Sub-Assembly 

Parts List 

Part Nfs. 

Dcscripcinn 

Part No. 

Description 


Trsttslstors 

99*211002 TransiMOe. NTX, 2SCM13A 

99-2 1 1003 TraiVMMiw. NPN, PE8&30B 

99-2 1 100-1 Tniti»i«of. PNP, PEa350U 

99-21 1062 Traf»s« 0 T, 2SD725 

99-211063 Tratttisoj. Pcd350B 

f) lodes 

99-21 1005 Diode. Sclwilky, SIOSCAM 

99-211006 Dkxle. Fas Rccowry, 30DF1 

99-211007 Diode. Zcncf. 1.N752A 

99-211008 Diode. Remitter, 1NM006 

99-211009 Diode. Kasi Rceovety, KpglOB 

99-21 1010 Diode. Fast Recovery, RpglOK 

99-211011 Diode, FaM Recfivery, Rpgl3B 

99-211012 Diode. Switching. 1X41-48 

99-21106-1 Dkxle, S15.SC-1M 

99-211076 Diode, dlDQ04 

99-21 1013 Rectifier. Silicon Concro'llcd. S2800 

ResUcors 

99-211014 Potentiometer. Trimming, 3K Ohm 

99-211015 Resistor, VTire VTound. 50 Olinr, 5%. 2Ve 

99-21 1016 Resistor, Wire Wmnd. 150 Ohm, 5%, 2W 

99-21 1017 Resistor, Wire Wound. .33 Ohm. S%. 2W 

99-21 1018 Resistor, Wire Wound. 0.47 Ohm. 345, 2W 

99-211019 Resistor. Wire Wbund. 120 Ohm. 5%, 2W 

99-211020 Thermistor. 0.5 Ohm. 5%. 5W 

99-21 1021 Re.sislor. 2.2K Ohm. 2%. 1/4W 

99-211022 Resistor, Citbon Film 3.30 Ohm. .5%. 1,''2W 

99-21 1023 Resistor. Carlxm FUm, 270 Ohm, 5 %. l.-'2W 

99-211024 Resistor. Carbon Fdm 470 Ohm. 5%. 1/4W 

99-21 1025 Resistor, Cartwn Film. 47 Ohm. 5%. I/4W 


99-211026 Resistor. Carbon Film, 330 Ohm. 5%. 1./4W 

99-211027 Resistor, Cartxxn Film. 5-6 Ohm, 5Ms 1/4W 

99-211028 Re-si-itoc. Crrixm Film, 8.2 Ohm, 5 ^ l.r4W 

S)9-211029 Re.si-itnr, Carbon Film, 10 Olnn, 545. 1/4W 

99-211030 Resistor. Carbon Film. 39 Ohm 5%, 1/4W 

99-21 1031 Resi«or. Carlx>n Film. 56 Ohm. 545, 1/4W 

99-211032 Resistor. Carbon Film. IK Ohm, 5%, 1/4W 

99-21 1033 Resistor. Metal FUm. 2K Ohm, 246. 1/4W 

99-211034 Resistor, Carbon Film, 180K Ohm. 5%. IW 

99-211035 Resistor. Carbon Filnu 2K Ohm, 54K 1/4W 

99-211063 Resistor. Wire Wmnd, 27 Ohm, 5%. 2W 

99-21 1066 Rc,siSt)r. Carbon Film. 6-8 Ohm. 545, 1/2W 

99-211067 Resistor. Carbon Film 12 Ohm 546. 1/4W 

99-211068 Resistor.Cjtrlson Film, 2.4 Ohm, 546. 1/2W 

99-21 1077 Resistor, 470 Ohm. 1/2W. 5% 

99-211078 Resistor. 120K Ohm. IW. 5% 

Capacitors 

99-211036 Capacitor. -Metal Film, 0.047 jiF. 250V 

99-211037 CaiwcitoT, .MeUl FUm. 0.22 JlF, lOOV 

99-211038 Capacitor, .Metal Film, 0,1 pF. 400V 

99-2110.39 Capacitor. .Metal Film. 0.022 pF, lOOV 

99-211040 Capacitor, Ceramic, 1800 PF, 2KV. ZjV 

99-211041 Capacitor, Ceramic, 001 pF, IKV, 7,51? 

99-211042 Capacitor. Ceramic, O.OOl pF. 2KV 

99-21 1043 Caisacitrir. Ceramic, 470 PF. 1 K\', Z5P 

99-211044 Capacitor, ElceuottTic, 470 p>’, 25v 

99-21 1045 Capacitor. Electrolytic, 220 pF, 25V 

99-211046 Cajiaciinr, Electrulyiie, 100 pF, 200V 

99-211047 Capacitor, Elccuolyiic, 1000 pF. 25V 

99-211048 Capacitor, Electrolytic, 2200 pF. IGV 

99-211049 Capacitor, Ceramic, 4700 pF, 400V 


1 



Race Dfivin' <>xnj)aa 


IDu5<nii«) Pan* lia* 


nitron 5 Volt, 25 Amp Power Supply Sub-Assembly 

Parts List 


Part No. 

Dc-tcription 

Han No. 

Description 

99-211069 

Capacitor. Elccttolyiic, 2200 pF, l6V 

99-211088 

Inductor, 60 MH 

99-211070 

Capacitor, F.lrctnilytic. 220 |1F, 25V' 



99-211079 

Capacitor. Dc7100F22M 


Tram funuers 

99-211080 

Capacitor. 1000 pF. 35V 

99-211075 

Transformer, Potcer 



99-211083 

Tran.%fonner, Power 

99-211081 

Capacitor. 470 pF, 25V 

99-211089 

Trattsformcr, -1.75 MH 

99-211082 

Capacitor. 220 pF, l6V 

99-211092 

Transformer 

99-211090 

Capacitor. Cerantic. lOOO FF, 2KV 

99-211055 

Trans/ornver 

99-211091 

Capacitor. Ele«rol>1jc. 2200 pF. lOV 






Miscellaneous 


Inductors 





99-211001 

Regulator, UA431AWC 

99-211050 

Iruiuctor. 7 pH 

99-211056 

Fuse. 2A. 250V 

99-211051 

InrliK-tor. 7 pH. 35MM 

99-211057 

Terminal Block. 8CKT 

99-211052 

Inductor. 13MH 

99-211058 

Fa-se, 2A, 250V', Scmko 

99-211053 

Inductor. 1.5MH 





99-211039 

Heatsink 

99-211054 

Inductor, 2.2 pH 

99-211060 

Fuse Holder, 6.35M.\1 

99-211071 

ItiPtiuctaff, 9-8 pi 1 

99-211061 

Heatsink. 1.5.VLM 

99-211084 

Inductor, 8 pi I 

99-211072 

Fuse Holder. 5-2X20 

99-211085 

lr>doaor, 9.8 pH 





99-211073 

FPsc. 2A, 123V 

99-211086 

lixluctof, 0.73.V1H 

99-21107-1 

Terminal Block. 9CKT 

99-211087 

Induaor. 2 2 pH 





liluMraicd (-'.uu Luu 


UZMUfi—, C 'piS3i^i£Ii^ 

1 I 


•VK-Jl O 




tw 




mT^r^ I »•» 


tsm 




Fi^iirc 4-10 Race Drivin* Compact MiiltLs>^nc PCB ^VssembK’ 
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R»CC Drivin' COfTipM 


lUusmied Huts Lists 


Race Driviii’ Compact Multisy'nc PCB Assembly 
Farts List 


Dc^i^piator Description 

Part No. 

Designator Description 

Han No. 


Incegfatcd Clroilts 


TOY 

Inlegraled Cireuil, 74AS08 

137484-001 

5K 

(litcgrated Circuit, 4*164. 61K X 4, 

137546-00.3 

75C 

Integrated Cireuil. 74LS259 

137137-001 


DR-VM 


75H 

Integrated Ctrculi. 741614 

137056-001 

5.M 

tntcipaled Circuit, 7*1F2*1*1 

137502-001 

S0.M 

Integrated Circuit, 74/\16138 

137517-001 

i5n 

Lntc^ttxl Circuit, AD71 IKN 

137614-001 




t5K 

Integrat«<l Circuit, 4*164, 6lK X 4, 

137546 003 

85C 

Integrated Circuit, 7416374 

1371444)01 


DRA.\i 


83P. 85S 

Integrated Circuit, VRA.\1. 64Kx4, 

137553-002 





150 ase<r (AccepLalsle substitute is pan 

15M 

tntc^ated Circuit, 7*1ALS24S 

137440-001 


no 137555-001, Integrated Circuit, 


20P 

Integrated Circuit, 7*lALSS7*l 

13734S-001 


VRAM. 64Kx4. 120 nsec ) 


20S, 2011 

Integrated Circuit, 7-1BCT29R25 

137513003 

83U, 83W 

Integrated Circuit, VKAM. 64Kx4. 

137553-002 

20W 

Integrated Circuit, 74BCr29823 

137513003 


150 rcsec (Acceptable substitute is pan 




rK>. 1373534X)1, Integrated Circuit. 


25K 

Integrated Circuit, *1(464, 64K .x 4, 

137546*003 


VR,\M. 64Kx4. 120 nsec ) 



DRA.M 


90 .M 

Integrated Circuit, 74AI606 

137460001 

25M 

Integrated Circuit, 74A5573 

1375*17 001 




30B 

Integrated Circuit, 74LS374 

137144-001 

95C 

Integrated Circuit, 74U?374 

137144-001 

50P 

Irttegratcd Circuit, 74LS245 

137134-001 

95P. 955 

Integrated Circuit, \TIAM. 64Kx4, 

1375334X)2 





150 rvsec (Acccpxable substitute i-s pan 

308. 30U 

Integrated Circuit, 21*19, 45 a-tec 

137199002 


no. 13755 . 3 - 001 , Integrated Circuit, 


3(Wf 

Integrated Ciratit, 2149. 45 nsec 

137199 002 


NTLAM. 6lKx4, 120 rtsec.) 


JOY 

Integrated Circuit, 74LS245 

137134*001 

95U. 95W 

Integrated Circuit, VT(A.M, 64Kx4, 

1375534»2 

35K 

Integrated Circuit, 4*164, 64K x -1, 

137546-003 


150 liscc (Acceptable substitute is p.in 


DfcVM 



tvo. 137533 001 . Integrated Circuit. 
\T(AM.64 Kx 4, 120 nsec ) 


35M 

Integrated Circuit. 74AI.S245 

137440*001 

lOO.M 

Ir.tcgiatcd Circuit. 74A16161 

1374704X11 

40H 

Integrated Circuit. 74LS123 

1372684)01 


Integrated Circuit, 7406 


-405. 40U 

Integrated Circuit. 2149, 45 nsec 

137199-002 

HOC 

1370524)01 

40W 

Integrated Circuit, 2149, 45 tcsec 

137199-002 

IlOK 

Integrated Circuit. 74A16138 

137517*001 



120H 

Integrated Circuit. 74P74 

137436 001 

40Y 

Integrated Ctreurt. 7416245 

137134001 

120K 

Integrated Circuit. 7416393 

137H64X>1 

43B 

Integrated Circuit. AL>C0809 

137243-001 




50H 

Integrated Cticuil, 74LS12.5 

137 - 268-001 

IMM 

Integrated Circuit, 7-1.A16574 

1375484)01 

50S. SOU 

Integrated Circuit, 74A1.S574 

137548-001 

120P 

Integrated Oicuit, 74AS573 

137547-001 



I205P.SP 

Integrated Circuit, 34012-50 

137559-001 

SOW 

Integrated Circuit, 74.'\LS574 

1.37548-001 

120U 

Iniegralerl Circuit, 74F244 

1.37502-001 

SOY 

Integrated Circuit, 7*1AS573 

1575*17-001 




SSL-.MSP 

Integrated Circuit, .34010-50 

137538-002 

120W. 120Y 

Integrated Circuit, 74.*3S573 

137547-001 

6011 

Integrated Circuit, 7-1LS244 

137038-001 

135C. 135H 

Integrated Circuit, 74F74 

1374364)01 



135K 

Integrated Qrcuit. 74AS32 

137*187-001 

60P,60S 

Integrated Circuit, VRA31. 64Kx4, 

1375534102 

1.35M 

Integrates! Circuit, 741674 

1.3702.34)01 


150 rasec (Acceptable sulsstilute U part 





no. 137553-001, Integrated Circuit, 


135P 

Integrated Circuit, 74AS573 

1375474)01 


VR.VM. 64K.\4. 120 nscc.) 


135U 

Integrated Circuit, 74AS00 

1374804)01 

60U, <iOW Integiatcd Citcuit. \TLAM. 64Kx4, 

13755.34)02 

1.35W 

Integraiesl Circuit, 74AS573 

137547-001 


150 rcsec (Acce|Xa1>le substitute is part 

135Y 

Integrated Circuit, 74LS259 

137137-001 


no. 137553-001. Integralerl Circuit, 
VRA.M. 64K.\4. 120 nsec.) 


1-tOC 

Itucgratc'd Circuit. 7416244 

1370384)01 

60Y 

Integrated Circuit. 74A513S 

1375224)01 

14011 

Integrated Circuit, 7416393 

137146-001 

65C 

Integrated Circuit, 741S259 

1.371.374)01 

140K 

Integrated Circuit, 74F11 

1375834X)1 



140.M 

Irucgratcd Circuit, 74AI674 

1371564)01 

TOP, 705 

Integrated Circuit. VRAM. 64Kx4, 

1375534»2 





15*0 rcsec (.AcuetSable substitute is part 

HOP 

Integrated Circuit, 7416244 

1370384)01 


f>0. 1.37553*001, Integrated Circuit, 


140U 

Integrated Circuit, 74.\S0« 

I374844»l 


VRA,M. 64Kx4. 120 nscc.) 


I 50 C 

Integrated Circuit. 7416245 

137I3-1-001 

70U. TOW 

Integrated Circuit, VR.A\I. 64K.X4, 

13755 . 3-002 

150E 

Iigegratexl Circuit, 7*116244 

1370.384)01 


150 nscc (AcceptabJe substitute is part 





iwi. 137533-001, Integrated Circuit. 


150H 

Inlegratesl CircuU, 741674 

1370234X>1 


VR.\.M. 64Kx4. 120 nscc.) 


I 50 K 

Integrated Circuit. 74LS20 

I370604»1 
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Illa^raied Pant U<u 


Rjkx’ Ditvin' Cotnpxt 


Race Drivin’ Coi»i>act Multisync PCB ^\ssembly, Continued 

Parts List 


Dcaigaaior Description 

Part No. 

150S-GSP 

Inlegraletl Cimiii, 34010-50 

137538-002 

1500 

Integrated Circuit, 74AS573 

137547-001 

150W 

Integrated Circuit, 74P04 

137437-001 

150Y 

Integrated Ciauit, 74F161 

137313-001 

160C 

Integrated Circuit. 74LS244 

1370384)01 

160E 

Integrated Circuit, 74ALSl6l 

1374704)01 

160H 

Integrated Circuit, 74ALS32 

137464-001 

160K 

Integrated Circuit, 74ALS138 

137517-001 

160.M 

Integrated Circuit, 741^1 

137437-001 

16013 

lntegrate<l Circuit, 74A.S32 

137487-001 

160W 

Integrated Circuit, 74LS74 

137023001 

170C 

Integrated Circuit. 74LS245 

1371344)01 

i7or. 

Integratrcl Circuit, 7-1I.S244 

137038 001 

170H 

Integrated Circuit. 74LS148 

1374174)01 

170K 

Integrated Circuit. 74ALS161 

1374704)01 

175U 

Integnited Circuit. 74LS74 

1370234)01 

180C 

Integrated Circuit, 74AIS138 

137517-001 

180E 

Integrated Circuit. 74ALS139 

137467-001 

185R 

Iniegratc-d Circuit. 741S374 

1371444)01 

1R5T 

Integrated CircuP. 74LS193 

137128-001 

185U 

Imcgraicd Circuit. 74LS374 

137144-001 

1R5W^ 

Integrated Circuit, 74LS14 

157056-001 

190C 

Inlegraletl Cirtaiil, 741.3395 

137146-001 

190E 

Integrated Circuit, 74ASOO 

13748IWI01 

190K 

Integraleil Circuit, 68010 

137414-002 

190N 

Integrated Circuit. 74LS245 

137134-001 

195R 

Integrated Circuit. 74LS138 

1,37177-001 

195T 

Integnited Circuit, 74LS193 

1.37128-001 

1931: 

Integrated Circuit, FROM, 82S123 

136068-1168 

195W 

Integnited Circuit, “4HC14 

137605-001 

200A 

Intcgr.atcd Circuit. 68681 

137543001 

200 c, 200D Integrated Circuit, R.AM. 8K.x8. 

150 rLsn- 

1375354)06 

200E 

integrated Circuit. 48102-15, RA.M 

137540-150 

2 oor 

Inte.gmted Circuit, 74LS245 

1371344)01 

200H. 200J Integrated Circuit, 74LS244 

137038-001 

200K 

Integrated Circuit. SLAESnC 

137412-117 

2001. 

Integrated Circuit, 74ALS32 

1374644)01 

200.M 

Integrated CiraiU. 74A1S13S 

137517-001 

200N. 200E Integrated CticuP. 74L$245 

137131-00! 

200R 

Integrated CircuR. EPROM 

136078-1002 

2005 

imcgiaicd Circuit. EPRO.M 

136078- lOO-i 

200T 

Integrated Circuit, EPRO.M 

1.56078-1006 

200U 

Integrated Circuit. EPROM 

136078-1008 

200V 

Integrated Circuit. EPRO.NI 

136078-1010 

200W 

Integrated Circuit, EPRO.M 

136078-1012 

200X 

Integrated Cirniii, F.PRO.M 

136078-1014 


r>e.xigrvator Description Psirt No. 

200Y Intcgfiicd Orcuit, BPROM 13^78.1016 

205H Fnlcftraled Circuit, .10668 13758CMX)1 

210.\ Integrated Circuit, MC1488 137103.001 

210B Integrated arcuit, .\IC14«9A1 137263.001 

210C, 210D Integrated Orcuit, RAM. 8Kx8. 137533006 

150 nsec 

210E Integrated amiit, 18702-15, RAM 137012-150 

2101-‘ Integrated Circuit, 74LS245 137134-001 

210H. 210J Integrated Circuit. 74LS244 137038-001 

210K Integrated arcuit, 74LS244 137038-001 

210t 2iaM Integrated Circuit, 74LS245 137134-001 

210.N Integrated Circuit, 7418244 137038-001 

210P integrated Circuit. 74LS245 137134 001 

210R Integrjterl CirCuU, EPROM 156078-1001 

210S Integrated CitcuU, EPROM 136078-1003 

210T Integrated Circuit, EPROM 136078-1005 

210U Integrated Circuit. EPRO.M 136078-1007 

210V Irrlegrated Circua. EPROM 136078-1009 

210W Inicgratrrl arcuit, EPRO.M 136078-1011 

210X Integrated Circuit. EPROM 136078-1013 

210Y Integrated Circuit, EPROM 136078-1015 

Caparitors 

Cl Capacitor. 100 pE. 35 V. Elcarol>i>c 124000-107 

C2 Capacilor, .01 pF, 50 V, Ceramic 122002-103 

C3-C14 Capacilor, ,1 pF, 50 V, Ceramic 122002-104 

Cl6 Capacitor. .1 pE. 50 V, Ceramic 122002-lCH 

C19-C21 Capacitor, .1 pE, 50 V, Ceramic 122002-104 

C24-C43 Capacilor, .1 pF, 50 V, Ceramic 122002-10-1 

C-14-C63 Capacitor. .001 pE, 50 V. ±10H 122015-102 

065-078 Caipaciuir, .1 pF. 50 V. Ceramic 122002-104 

079 Caj)aciior, 10 pE, 100 V. Ceramic 122016-100 

C804>»2 Capacitor, ,1 pF. 50 V, Ceramic 122002-104 

083, C84 Capacitor. 100 pE, 100 V. Ceramic 122016-101 
03i5 C«7 Capacitor, .1 pF. 50 V. Ceramic 122002-104 

C94-C106 Capacitor. .1 pE, 50 V, Ceramic 122002-10-1 

C114-C117 Capacitor, .1 pE. 50 V, Ceramic 122002-10-1 

C123. 0124 Oaipadtor, .1 pF. 50 V. Ceramic 122002-104 

C125C128 Capacitor, 10 pF, 33 V. Electroljtic 121000-106 

C129<:i37 Capacitor, .1 pE. 50 V. Ceramic 122002-104 

CI38. 0139 Capacitor, 1000 pF. 100 V, Ceramic 122016-102 
C140. C14I Capacitor, .1 pF, 50 V, 0.eramic 122002-104 
C142 Capacitor, .22 pF. 50 V, Ceramic 122015-224 

C143. C144 Capacitor. .1 pF, 50 V, Ceramic 122002-104 

0145 Capacitor. 10 pE. 35 V, Elccwol>nK: 124000-106 

01464:189 Capacitor. ,1 pF. 50 V, Ceramic 122002-104 

0193-C202 Capacitor. .1 pE. 50 V. Ceramic 122002- 104 

C204-C227 Capacitor. .1 pF, 50 V, Ceramic 122002-10-1 
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Kjkce Dnim' Compact 


lihijtraled UsH 


Race Drivin’ Compact Multisync PCB ^Vsscmbly’, Continued 

Parts l.ist 


DMlgnator Description Part No. 

r.228 Capacitor. .001 jiF. 50 V, ±10% 122015-102 

C229 Capacitor. 47 pF, 100 V. Ceniinic 122016-470 

C230-2.58 Capacitor. .1 pP. 50 V. Ceramic 122002-10-1 


C243-219 Cjpacitcjr. .1 pK. 50 V. Ceramic 122002-104 

C250 Capacitor. 47 pF. 100 V. Ceramic 122016-470 

C251-259 Capacitor. .1 pF. 50 V, Cenimic 122002-104 

C26t-273 Capacitor. .1 pP. 50 V. Ceramic 122002-104 

C274 Capacitor. 47 pF. 100 V. Ceramic 122016-470 

C275-295 Cjpacitor, .1 pF. 50 V. Ceramic 122002-104 

C298. C299 Capacitor. . 1 pF. 50 V, Ceramic 122002-104 

C306-309 Capacitor. I pF. 50 V, Ceramic 122002-104 


C3 15-520 Capacitor. .1 pF, 50 V, Ceramic 122002-164 

C323-526 Capacitor. 10 pF. 100 V. Ceramic 122016-100 

C330-335 Capacitor. .1 pF. 50 V, Ceramic 122002-104 

C335. C336 Capacitor. 100 pF. 100 V. Ceramic 122016-101 


C341. C342 Cap.tdior. .1 pF, 50 V, Ceramic 122002-104 

C3-49-352 Capacitor. .1 pF. 50 V. Ceramic 122002-104 

CJ5-»,C355 Capacitor. .1 pF. 50 V. Ceramic 122002-104 

C358 Capaoior. .1 pF, 50 V. Ceramic 122002-104 

C359. C560 Cjpaiitor. .001 pF. 50 V. ±10% 122015-102 

C36I-363 Capacitor. 1000 pF, lOO V, Ceramic 122016-102 
C364,C365 Capacitor. .1 pF. 50 V, Ceramic 122002-104 

C.366 Capacittir. 470 pF. 16 V. Electrolytic. 12.3004-477 
Kadial 


C367 Cipacitiic, .1 pF. 50 V. Ceramic 
C.568 Capacitor, 10 pF, 20 V, Tanialuin 
C.369-377 Capacitor. .1 pF, 50 V, Ceramic 
CJ78 Capacitor. .001 pF. 50 V, ±10% 
C379 Capacitor, .1 pF, 30 V, Ceramic 


122002-104 

127002-106 

122002-104 

122013-102 

122002-104 


('onnectom 

IVCiJC CjonneacK. Kept. 2 Ott 179178-002 

BCLK Connector, 4 Ckt. Header. .100 Ctr 179177-004 

jl Conneaor. 12 Circuit. Header .250 Ctr 17906^1 2 

J2-J6 Comiettor. 11 Greuit. Header. .100 Or 179118-011 


J7 conneaor. Card Frige Header. 60 179153-060 

Circuit, .2 Ctr 

J8-J10 Connertiir, 1 1 Circuit. Header. .100 Or 1791 18 01 1 

112 Connector, 9 Circuit, Header. .250 Ctr 179069-009 

jl3 Connector, 11 Circuit. Header, 100 Or 179118-011 


J14 Conneaor, 26 Circuit, Header. .1 X .1 179261-026 

Dual 

JI5 Conneaor, I6 Circuit, Header. .1 x .1 179261-016 

Dual 

SPEED Connector, Kept. 2 Ckt 179178-002 

SPEED Conneaor, 6 Oct. Header. .100 Ctr 179177-006 

VCLK Conneaor, Kept, 2 Ckt 179178 002 

VCIX Connector. 6 Ckt. He.uler, .100 Or 179177-006 


Designator Description Part No. 


XOSCl 

Crystals 

Osollapir, 32 .MIU 

144008-002 

XOSC2 

Crystal, 48 .MHz, Oscillator Module 

144008-003 

XOSC4 

Oscillator, 32 MHz 

1440084)02 

XTALl 

Crystal, 3-6864. Siandup 

1-14000011 

CKl, CR2 

Diodes 

Diode, M\'5053. Uglit Emitting 

131027-002 

CK5 

Diode. 1N4002 

1310484)02 

CK6 

Diode, M\'5053. light FaniUing 

1310274)02 

0*7, CRB 

OUxJe, 1N4002 

131048-002 

CR9-CJ(lt2 

Dxxle, M\''5033. Light Emitting 

1310274»2 

CRI3 

Dkxle, 1N4002 

131048 002 

CR14 

Diode, .MV’5053, Light EmitPng 

131027002 

CR18 

Diode, 1N4002 

131048-002 

CR21 

Diode. 1N4740A, 10 V, ±5%, Zener 

131009-213 

CR22 

Diode. .MV5053, light EmUting 

131027-002 

r.R23 

Diode. 1N4002 

!310484K)2 

Ql. Q2 

Transistors 

Transistor, 2N6044 

133042-001 

Q3 

Integrated Circuit. 7905 

1375814)01 

Q4 

Integrated Grcuit, 7812 

1375974)01 

Q3 

Transistor. 2N3904 

133041-001 

Q6 

Transistor, 2N3906 

1330*0 001 

Q7 

Transistor. 2N3904 

1.530414)01 

QS 

Tiatvii-^ot, 2N3906 

l33Oi04Ml 

09 

Transi<i)c, 2N3904 

1330414)01 

QIO 

Traiisistor. 2.N3906 

1.35040-001 

Qll Q13 

Transistor. 2N3904 

13.50114)01 

R1-R26 

Resistors 

Resistor. 100 £1, ±5%. 1/4 tX’ 

110000-101 

R29-Rt5 

Resistor. 1 K £2. ±5%, 1/4 W 

110000-102 

K46-R48 

Resistor. -170 O. ±5%. 1/4 W 

110000-471 

R49-R54 

Resistor. 4.7 K £l ±5%. l,/4 

110000-472 

R55 

Resistor, 100 Cl. ±5%, V4 W 

1 10000-101 

R57-R60 

Resistor. 1 K £2. ±5%, 1/4 W 

110000-102 

R6l 

Resistor, 4.7 K £1. ±5% 1/4 

110000-472 

R62, R63 

Re.'vistuc, 220 £2. ±5%, 1/4 VP 

110000-221 

R68 

Resistor. 1 K £2. ±5%v 1/4 \P 

110000-102 

R70R73 

Ruvistoi. 220 £2. ±5%. 1/4 W 

110000-221 

R74. R75 

Resiaor, 10 K ft. ±5%, 1/4 W 

110000103 

R76 

Resistor. 220 £2. ±5%. t/4 W 

110000-221 

R77, R78 

Resistor. 4.7 K £1, ±5%. 1/4 VC 

1 10000472 

R79 

Resistor. 47 K £2. ±5%. 1/4 VP 

110000473 

R80. RSI 

Resistrir, 1 K ft. ±5%. 1/4 W 

110000102 

R82. R83 

Resistor. 470 £2, ±5%, 1/4 VC 

1 10000-471 

R84-RS8 

Resistor, 10 K ft. ±5%, 1/4 W 

110000-103 

R89R96 

Resistor. 33 £2. ±5%, 1/4 W 

110000330 
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lUcv Drivin' Cvinpact 


Race Drivin’ Compact Multbync PCB Assembly, Continued 

Parti List 


Dcstgoiicor Ucscriptioa Part No. 

R9B-I01 Resistor, 100 ft, ±5%. l/-t W 1 10000- lOI 

R102-107 Re.sLittir, 33 il, ±5%. 1/4 W 110000-330 

R109-1 1 1 Reswor, 100 ft, 1/4 W 110000-101 

R1 13-1 15 Resistor. 100 ft. 1/4 W 110000-101 

R1 16-123 Resistor, 33 H ±5%. 1/4 W 1 10000-330 

R124 Re.si.stor, 220 il. ±3%, 1/4 W 110000-221 

R123-131 Resistor, 1 K ft. ±544, 1/4 W 110000-102 

R132 Re.sistor, 4.7 K ft, ±5%, 1/4 W 110000-472 

R131 Resistor, 1 K ft, ±544. 1/4 W 110000-102 

R145, R146 Resistor, 10 K ft, ±5%. 1/4 W 110000-103 

R147, R14S Resistor. 100 K ft. ±5%. 1/4 W 1 lOOOO-lO-l 

R149, R150 Resistor, 10 K ft, ±546, 1/4 W 110000-103 

R15I, R152 Resistor, 220 ft. ±544, 1/4 Vt' 1 10000-221 

R155 Resistor, 0, ±54tv 1/4 VF 110005-001 

Rl60, R161 Resistor, 10 K ft. ±546. 1/4 W 110000-103 

Rl62, R163 Resistor. ISO ft. ±544, 1/4 Vf 110000-151 

R16R-171 Resistor, 10 K ft. ±5%. 1/4 W 1 lOOOO- 103 

R172, R173 Resistor, 10 ft, ±546, 1/4 W 110000-100 

R177. R178 Resistor. 100 ft. ±546, 1/4 W 110000-101 

R182-1&4 Resistor. 10 K ft. ±5%. 1/4 VF 110000-103 

R185 Resistor. 1 K tl, ±546, 1/4 W 110000-102 

R186 Resistor. 82 ft. ±546. 1/4 W 110000-820 


Des-igitatur Deseription 

Part No. 

R187 

Re,si.stor, 330 ft, ±544, 1/2 W 

nOOOi-331 

Kld8 

Resistor. 1 K ft. ±544. 1/4 W 

110000-102 

R189 

Resistor, 2.2 M ft, ±5%, 1/4 XV 

110000-225 

R190 

Reslsttir, 10 K ft, ±546. 1/4 W 

110000-103 

R191 

Resistor. 1 K ft. ±546. 1/4 w 

110000-102 

K192 

Resistor, 270 K ft. ±544; 1/4 W 

110000-274 

R193. R194 Resistor, 1 K a ±546, 1/4 W 

110000-102 

R197 

Resistor, 1 K ft. ±544, 1/4 w 

110000-102 

RNl, RN2 

Resistor .Vetisoik. 470x9. ±5%. 1/8 VF, 
SIP (10 PitO 

118010-471 

RN3-R-N5 

Resistor N’ctworlc, R2R Latkier 

118015-001 

RX6 

Resistor Nctveork, 4.7Kx9, ±5%. 

1/8 vt; SIP (10 Pin) 

118010-472 


Sockets 



Socket, 20 Pin. .300* 

1792594)20 


Socket. 24 Pin. .600* 

179257-024 


Socket, 28 Pin, .600* 

179257-028 


.Socket. 40 Pin, .600* 

179257-040 


Socket, 64 Pin. .900’ 

1792564164 


-Socket, ()8 Pin 

179237-068 


.Ml5celltineotis 


SWl 

Switch, 8-PosiUon DIP 

1600314)08 


Test Point 

179031-001 
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Race Dnvin' Cocnpact 


lUuscraced Facu lists 


Race Drivin’ Compact i\PU PCB Assembly 
Parts list 


Dcsijtnatnr Description 

Hart Mo. 


Capacitors 


Cl 

Capacitor, ,1 pF. 50 V, Ceramic 

12200M04 

C2 

Capacitor, .22 pF. 50 V. Ceramic 

122015-224 

C3 

Capacitor, .1 pF, 50 V, Ceratnic 

122002-10-1 

C-1 

Caipacitor, .001 pF, 50 V, Ceramic 

12200M02 

C5 

Capacitor, .22 pF. 50 V, Ceramic 

122015-224 

C6 

Capacitor, 22 pF, 35 V, ElectroS^’tic 

12-1000-226 

C7-C14 

Capadtor, .1 pF, 50 V, Ceraink; 

122002-10-1 

C15<1« 

CapaciUir, 33W pF, 25 V, FJectrt)l>tic, 
Radial 

123003-538 

C19 

Capadcor, .1 pF, 50 v. Ceramic 

122002-104 

C20, C21 

Capadlur, iiOO pF, 25 V, Eleclroldic, 
Radial 

123003-338 

C22 

Capacitor, 22 pF. 35 V, Elcarolytic 

124000-226 

C25 

Capadtor, .22 pF, 50 V, Ceramic 

122015-224 

C2-4 

Capacitor, . 1 pF, 50 V, Ceramic 

122002-104 

C25 

Capacitor, .001 pF, 50 V, Ceramic 

122002-102 

026 

Capacitor, .22 pK, 50 V, Ceramic 

122015-224 

C27 

Capacitor. .1 pF. 50 v. Ceramic 

DilxlcLN 

122002-104 

CK1-CR6 

Diode, 1N4001 

131048-001 

CR7-CR12 

Dkxle. 1N5101 

131051-002 


Designator Description 

Part No. 

01. Q2 
05 

Transistors 

Integrated Circuit, TnA2030 
Integrated Circuit, 7815, Standup 

137301-001 

1375984»1 

Kl 

R2 

R3. R4 

R5 

Re.*ii%U>rs 

Resistor, 10 K n. ±5%, 1/4 W 
Resistor, 1, ±5%. 1/4 Vf 

Resistor. 22 K ii, ±5%. 1/4 W 
Rc.sistor. 1 K Cl ±5%, 1/4 W 

110000-103 

110000-010 

110000-223 

110000-102 

R6 

R7 

R8. R9 
RIO 

Resistor. 10, ±551., 1/4 W 

Resistor. 1 K Cl. ±544. 1/4 W 

Resistor, 22 K O. ±5%. 1/4 W 
Resistor. 1, ±5%. 1/4 W 

t 10000-100 
110000-102 
110000-223 
1100004)10 

Rll 

Resistor, 10 K 11. ±5%. 1/4 W 

noooo-103 


Miscellaneous 

Connector. 2 do, He-ader. .156 Cir 
Crsnnector, 3 Oct, Header, .156 Clr 
Connector. 6 Oct, Header. ,156 Clr 
Connector. 9 Oct, Header. .156 Ctr 

179213-002 

179213-003 

179213006 

1792134)09 

HSl, liS2 
HS3 

HeaLsitik, TDjV2030 

Heatsink. 7815 

178190-052 

178190-12-1 
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Figure 4-12 Race Drivin’ Compact Motor Amplifier PCB Assembly 

A046640-01 A 











Race Dii^in’ Compact 


lltuonced Paru U<k 


Race Drivin’ Compact Motor jVmplifier PCB Assembly 


Parts list 

Ocslgnator Dcscripiiou 

Part No. 

Designator Description 

Part No. 


Cupocitons 





C1-C4 

CapacUor, 4700 pF. 25 V, Elca«)l>iic. 123021-478 

Q8 

Transislcjr, MPSU57 

1330084)02 


Radial 


Q9 

Ttansislor, IRF630 

1330.394101 

C5 

Capacitor. 100 pF, 16 V, Elecuolj-Uc 124008-107 

QtO 

Transistor. IRF9640 

13.3037-001 

C6, C7 

Capacitor. .1 pF, 50 V, C.eramic 

122002-104 




C8. C9 

Capacitor. 1000 pF, 100 V, Ceramic 

122016-102 


Resistors 





Rl, R2 

Resistor, 1 Kll, I W 

110030-102 

CIO 

Capacitor, .1 pF. 50 Ceramic 

122002-104 

R3 

Rc-slstor, 4.7 ±5%, 1/4 W 

110000-472 

cn 

Capacitor. .22 pF. 50 V. Cerantic 

122022-224 

R4, R5 

Resistor, 1.2 Wl. ±5%. 1/4 W 

110000-122 

C12-C18 

Capacitor. .1 pF, 50 V, Ceramic 

122002-104 

R6 

Resistor. 2.4 Kfl. ±5%, 1/4 W 

110000-242 

C24-C26 

Capacitor. .01 pF, 50 V, Ceramic 

122002-103 







R7, R8 

Resistor. 2.2 Kft, ±5%. 1/4 W 

110000-222 

C27, C28 

Capacitor. .1 pF, 50 V. Ceramic 

122002-104 

R9 

Resistor. 1 Kfl, ±5%, 1/4 W 

110000-102 

C29. C50 

Capacitor, 10 pF, 35 V, fcfccTrol>tic 

1240CXI-106 

RIO 

Resistor. 10 Wl, ±9Hv 1/4 W 

110000-103 




Rll 

Resistor, 100 Kll, ±5%. 1/4 W 

110000-104 


Diodes 





CR1-CR4 

Diode. 1N5401 

131051-002 

R12 

Resistor, 15 Ml. tS%, 1/4 W 

110000-153 

CR5. CRG 

Diode. 1N5332B, ±5H, Zener 

131049-220 

R13. R14 

Resistor. 10 a ±5%. 1/4 w 

110000-100 

CR7 

Diode. 1\4148 

1310334X>1 

R15 

Resistor. 100 ft, ±5%. 1/4 W 

110000-101 

CR8, CR9 

Ditxle. 1N4747. Zener 

131009-220 

RI 6 

Resistor. 10 Ml. ±5«, 1/4 W 

110000-103 

CRIO. CRIJ 

Diode. 1N5362, ±5%, Zener 

131049-230 

R18-R20 

Resistor. 2.2 Ml. ±5%. 1/4 W 

110000-222 

CR12, C813 DkxIc, IKMOl 

131051-002 

R24. R25 

Resistor. 100 ft. ±5%. 1/4 W 

110000-101 

CR14. CR15 Dtodc, INOH 

1310.52-001 

R26 

Re.%istor, 0.5 11, 5 W, Wirewioiind 

116029-5000 


Fiasot 


R37 

Resistor, 5-6 KH, ±5%, 1/4 W 

110000-562 

FIJI 

Fuse. 4AMP, 250 V 

146007-4022 

R38 

Resistor. 2.2 Ml, ±5%, 1/4 W 

110000-222 

FU2 

Fuse, 4A.M1> 250 V 

146007-1022 

R40 

Resistor, 100 11. ±5%. 1/4 W 

110000-101 


Heatsinks 


R41-R44 

Resistor. 150 12, ±5%. 1/4 W 

110000-151 

HTSl. HTS2 Heatsink. 1DA2030 

178190-032 

R45 

Resistor, 100 12, ±5%. 1/4 VF 

110000-101 

HTS3 

Heatsink, Pots-er Supply 

0*7084-01 







R46. R47 

Resistor. 10 Ml, ±5%, 1/4 W 

110000-103 


Intejcraied Clf'culis 





ICl 

inteitratcd Circuit. DAC-08 

137159-001 


Misccllaiicuu.s 


IC3, 1C4 

Integrated Circuit, 74LS174 

137122-001 

FU2. FU2-FUlFii5cdip 

I790504»2 

IC5 

Integratrtl Circuit, 7406 

1370524)01 

FBI, FB2 

Fcrriic Bead 

1410034)01 

tC 6 

Integrated Circuit. A£X)P07OI 

137523-001 







Jl 

Connector, 3 Circuit, Header, .156 Cir 179213*003 


TmiLsLstnrs 


J2 

Connector. 2 Circuit. Header. .250 Or 179069*002 

Ql 

Transistor, 2N3904 

133041-001 

J<> 

Connector, I 6 Circuit, Header, 

1792614)16 

Q3 

Transistor, IIP 145 

1330 * 6-001 


.1 X .1 Dual 


Q4 

Transistor, nP140 

133047-001 

OFTl 

Connector. 6 Cki. Header, .100 Ctr 179177-<X)6 

Q3 

Transistor, MPS-UU7. lOO V, 2 A 

133003-001 
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Figure 4-13 Encoder Disk I*CB Assembly 
A046689-01 A 


Encoder Disk PC.B 
Parts List 


Drxi}(nator Description 

Part No. 

R1 

»5«1. 1/4 W, 5H Resistor 

110006-151 

OSRl 

Nl’N Out. Dual Sloitcd Opto-Sensof 

i 3 aoo(w»i 

J1 

4-Ckl., .156 Or., Unking Connector 

79-58556 


Figure 4-14 Centering Disk PCB Assembly 
A046691-01 B 


Centering Disk PCB 
Parts List 


Designator Deserlptlon 

Part No. 

R1 

220n. 1/4 W. 5 % Resistor 

110000-221 

OSRl 

Nl’N Out. Siitglc Sloitcd Opto-Sensof 

158000-001 


4-Ocl., .156 Or, lavking Ctxinettor 

79-58356 
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Race Drivin’™ Statistics Sheet 

ATARI’ Location: l>Jtc Recorded: 

GAMES 

Meter. 


Left Coins: 
Rij;ht Coins: 
Aux Coins: 


Idle .Min: 
Active .Min: 
Auto Games: 

Error Ctuint: 
Total Games: 



STATISTICS INFORMATION 

Super Super 

Original Autocross Stunt Original Aulocross Stunt 

Laps by Trade Free Games by Track: 


No X Games b>’ Track: 


I X Play Games b\' Track: 


2 X Play Games by Track: 


3+^ X Play Games by Track: 


Total Gantes by Track; 


Total Time by Track: 


Avg Time by Track (see); 


Games by Car 


Champ laps by Track. 


2 Player Games b\' Track: 


2 Pla)er Time by Track: 


Inst Rpk: 

Rpl Abrts: 

Rpl Secs; 

Total (Credits; 

.\vg Timt.'Crcdrt; 


1 II I S T 0 G R A M I N I* 0 R M A T I 0 N 

j Time \o. of Games 

Time So. of Games 

Time So. of Games 

Time So. of Games 

^ ow 

180-199 

280-299 

3&T399 

10(>-119 

20(V219 

300-319 

•400^19 


220-239 

320-.3.39 

420439 

140.159 

240-259 

340-359 

440-459 

160-179 

260-279 

360-379 

460 & UP 






1 ERROR 

COUNTS 

1 

liCatfh Dof? Resets 

Bad P<^ Buff Error 

MSP Timeout F,rfor 


■rtus Frror 


Address Error 

ADSP Timeout Error 


llle‘^1 Inst Error 

GSP Timeout Error 


Divide bv Zero Err 

Generic Error 


Chk Inst Error 

NMI Error 


Trip Error 

Spur Lvptn Error 


■PivVio Error 

ASIC 65 Timeout Error 


r.SP Handshake Error 

Illegal Error Code 















Warranty 


Seller v^'amants that its printed-circuit boards and parts thereon are free from 
defects in material and workmanship under normal use and service for a 
period of ninct>' (90) da>'5 from date of shipment. Seller w'arrants that its 
video displa>^ and laser-video disc players (in games supplied with displays 
and vide^isc players) are free from defects in material and w'orkmanship 
under normal vjse and service for a period of thirty (50) da>'s from date of 
shipment. None of the Seller’s other products or parts thereof are warrant- 


If the products described in this manual fail to conform to this warranty, 
Seller’s sole liability shall lx;, at its option, to repair, replace, or credit Buy- 
er's account for such products which are return^ to Seller during said w'ar- 
rant>' period, provided: 

(a) Seller is promptly notified in wmting upon discovery by Buyer that 
said products arc defective; 

(b) Such products are returned prepaid to Seller's plant; and 

(c) Seller’s examination of stiid produas discloses to Seller’s satisfaction 
that such alleged defects existed and w^ere not causc^d by accident, 
misuse, neglect, alteration, improper repair, installation, or improper 
testing. 

In no event shall Seller be liable for loss of profits, loss of use, incidental or 
consequential ckimagcs. 


Except for any express uarrant}’ set forth in a written contract between Sell- 
er and Buyer which contract supersedes the terms herein, this UKirranty is 
expressed in lieu of all other warranties expressed or implied, including the 
implied warranties of merchantability arui fitness for a particular purpose, 
and of all other obligations or liabilities on the Seller's part, and it neither 
assumes nor authorizes any other person to assume for the Seller any other 
liabilities in connection with the sale of products by 5e/ter, 


The use of any non-Aiari pans may void yxjur ^-arranty, aceewding to the terms of the 
ss-arraniy. The use of any non-Auri parts may also adversely affect the safety of yxnir 
game and cause injury to you and others. Be very cautious in using non-Aiari-supplied 
components wth our games, in order to ensure yxjur safety. 

Atari distributors arc independeni, being privately owned and operated. In their judg- 
ment they may sell parts or accessories other than Atari pans or acccssocics. Atari Games 
Coqxxalkxi cannot be rcsportsiblc for the quality, suitability or safety of any non-Atari 
part or any modificJlion induding labor which is performed by such distributor. 







I 



